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FOREWORD 




To implement an educational approach successfully, one must nfatch the philoso- 
phy of evaluation with that of instruction. This is particularly true when individual- 
ization is the key element in the educational approach. Yet, as important as It is to 
achieve this match, the task'is by no means simple for the. teacher. In fact, without, 
specific resource materials to help him, he is apt to find the task overwhelming. For 
this reason, ISCS has developed a set of individualized evaluation materials as part of . 
its. Individualized Teacher Preparation (ITP) program. These materials are designed 
to assist teachers In their transition to individualized instruction and to help them 
tailor their assessment of students' process to^thc needs of all their students. 

TJie two modules concerned with evaluation. Individualizing Objective Testing and 
Evaluating and Reporting Progress, can be used by small ^i-oups of teachers in in- 
service settings or by individual teachers in a local school Environment. Hopefully, 
they will do more than give each teacher an' Overview of individualized evaluation. 
These ITP modules suggest key strategies for achieving both subjective and objective 
evaluation of each student's progress. And to make it easier for teachers to put such 
strategies into practice, ISCS has produced the associated booklets entitled Pcr/brm- 
ance Objectives, Performance Assessment Resources, and Performance Checks. Using 
these materials, the' teacher can objectively assess the student's mastery of the proc- 
CKses, skills, and sul3ject matter of the ISCS program. And the teacher can obtain, 
at the moment 'when they are needed, specific suggestions for remedying the stu- 
dent's identified, deficiencies. 

If you are an ISCS teacher, selective use of these nniterials will guide you in devel- 
oping an individualized evaluation program best suited to your own settings and thus 
tiirther enhance the individualized character of your ISCS program. 



' The Co-directors 
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THE JSCS INDI VIDUALIZtD TESTING SYSTEM 

TJie ISCS individualized testing fiystem for each. level of ISCS is composed of four 
major subdivisions: 

1. The IIP modules Evaluating and Reporting Progress dnd Indivi^^ 
Objective Testing, ■ * . 

2. Performance Objec^tives, 

3. Performance Checks in three alternate forms, and 

A. Perforrnance Assessment Resources. 1 

Evaluating and Reporting Progress presents a comprehensive overview, with many 
refinements, for individualizing the grading and reporting of students'lprogress, bksed 
on'both subjective and objective crin^ria. The *modulc Individualizing Objective 
Testing describes more specifically those ISCS evaluation materials which have ob- 
jective criteria the performance objectives, checks, and resources and it presents 
practical suggestions for their use. These two modules should be considered pre- 
requisite to successful use of the other ISCS evaluation materials. 

.Each of the Performahce Objectives booklets contains a composite list of selected 
» measurable objectives considered important to a given level of the ISCS program. 
However, many of the long-range goals and aims that are at the heart of the ISCS 
program cfo not li^nd themselves to being^ expressed as measurable performance ob- 
jectives. Thus, these booklets should not be construed as being alHnclusive anthol- 
ogies of all the possible learrHng outcomes of ISCS, 

* *■ . ' ■ 

Each of three Performance Checks booklets contains an equivalent but alternative 
set of performance cliecks which were developed to assess the students* achievement 
of the objectives stated in the Performance Objectives booklets. 

The Performance Assessment Reso'urces booklet is a teacher^ handbook to be used 
in identifying the appropriate performance checks \yith which to evaluate each stu- 
dent. The booklet als(5 indicates how to set up testing situations, correct responses, 
and give remedial help. i - 



NOT*S TO THE TEACHER 



An' overview of evaluation, including both objective and subjective criteria, is given 
in the module Evaluating and Reporting Progress and many aspects of this booklet are 
described in more detail in Chapter 3 of the moduje Individualizing Objective Testing. 
These not^s are meant to augment, not replace, Chapter 3 of that module. As you 
use thi^ booklet, you will begin to see ways to modify its suggestions to meet your 
needs better. Yo^u are encouraged to enter your modifications at the points at which 
they apply. Only by altering these materials will you evolve an evaluation system 
best suited to your own classroom environment. It is important to remember that 
only principles involved in objective criterion-referenced evaluation are applied in 
this booklet. Therefore, you will obviously want to incorporate subjective criteria 
also. . .. 

> ■ 

Units and Chapters , 

There are at least two Performance Assessment Resources booklets for each. IcVel 
of ISCS. These booklets are divided into units, thus breaking up a single level of the 
ISCS program into easily handled sections of correlative chapters and related excur- 
sions. The relationship between the units and the chapters of Probing the Natural 
World/2 are shown in Table 1 . 

LEVEL II 



UNIT 


, CHAPTERS 


1 


1 and 2 , 


2 


•3 and 4 


3 


5 and 6 


4 


7 and '^r 


5 ' 


9 and 10 




1 1 and 12 




13 thru 15 




16 and 17 


9 


18 and 19 


10 


20 and 21 


11 


22 thru 24 


12 


25 



Table 1 

I 

Most units include the objectives and performance checks for two chapters and 
^ their related excursions. You will recall that the number before th« hyphen in the 
' identification number for an excursion states the chapter to which it is related. The 
individual objectives and performance checks for each unit afe to be. selected and 



used when the student has completed the designated ehapters and any excursJons he 
wishes to do. This delay should ensure that there is no premature assessment of the 
student's achie-vement of concepts and skills which may be introduced early in a unit, 
•but which require development throughout the unit.- Thus, subdividing units for 
assessment purposes should be done with great care. Keep this in mind if you decide 
to spot check students as they proceed through units, rather than conducting a for- 
mal evaluation at the end of the unit. • . 

Suinmarvjfable ' *' 



Hach unit begins with a double-spread 'Terformance Check Summary -Table/' The 
left-hand page of the ''Summary Tabic'' serves as, a table of contents for the unit. It 
provides a great deal of information about the objectives pertinent to the unit. Usual- 
ly about twenty-fives)bjectives for each unit are introduced for the first time in each 
''Summary Table." A maximum of ten relevant objectives from previous units are 
reintroduced. ' V 

On the left-hand side of the "Summary 1 able" is a list of code numbers, each of . 
which -is unique to^one objective within the level. Two examples of code numbers 
and their meaning, are illustrated in Figure 1 below. 

' . . . Pi - Core - 17 and 05 - Exc [9-2 - 2 ^ 

=^ ■ f • ^ § J? 



< 



Z ^ 3 _ 

-B. ^ g c 

3- g . 



Figure 1 

\ 

The core objectives appear first in an order that corresponds roughly tojhe text 
development. Exceptions to this ordering were made to place *objectives based on 
rela/ted processes or content together. Objectives based gn remedial excursions are 
nuilibered as core .objectives because they involve skills essential to success inl'ore 
activities. Next are listed the general or enrichment excursion objectives, and these 
are fojiowcd by objectives from prior units wliich are again considered important to 
the students' progress. These repeated objectives are easily spotted, as a capital R 
(for Repeated) appe^^r^} after their identifying code number, giving a listing such as 
()3-C'ore-l 7R. The specific resource aids to be used with repeated objectives are 
,given in the units designated by. the code numbef (unit 3 in the just-cited example), 
and the informatJbn is not repeated each time within the textual material that follows 
the "Summary Table," * ^ 



V 
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Each objecUve code number is followeSv^ a short: descriptive statement of that 
objective. These short statements Nvere written, using the students' vocabylary. They 
should be helpful in communicating the objectives to the students should you desire 
to do so. Ways to involve your students in selecting the objec"lives are discussed in 
the module Individualizing Objective Testing. 

The right side of the ''Summary Table" is macje up of eleven columns. Letters' are 
u.sed in the first five to designate the characteristics of the performance check. The 
letters and their meanings are as follows: , 
M - Completing the check requires regular ISCS materials. 
O - An observer should view the student's performance as he does the check.. 
P- Completing the check iHiquires the use of specially prepared materials. 
Q - The answer to the check is of the quick-scoring variety. 
- T - The check will require more than three minutes of the student's time. 

Check marks in the next four columns help^the teacher assign appropriate perform- 
,ance checks to individual students. The first of these columns is entitled "Basal." 
Achieving tlw objectives checked in this column is considered essential to the stu- 
dent's progress. These performance.checks may be assigned to any student; however, 
better students will find that many, of these offer little or no challenge. 

Check marks in the columns headed "Math,'' "Reading," and "Concept" indicate 
pcrformanci; checks which require a higher level of computational skills, a higher 
readjngjevel. or a greater ability to think abstractly than the performance checks for 
most other objectives. Performance checks which have no raark^ any of these 
four columns arc considered to be more than basal, but the skills wliTch they require- 
arc within the capabilities of most studaits. • . , 

A te;ith cblumn lists; t|ie action verb that identifies the theoretical men^l process 
recfuired of the student to complete. the performance check' for the objective. A 
precise definition of each of the verbs used to designate mental processes is given in 
the module Individualizing Objective Testing. • 

r-inally, in the eleventh column, space is provided for notes. Although you wilf 
find an occasional comment printed here, this space is mainly for your notes. U'sii 
good place to put any special instructions or preparations you have found helpful. 

As mentioned earlier, some objectives are repealed objectives ones that havt? 
appeared in previous units. W^Jien such'an objective is listed again in the "Summary 
Table," its classification as basal or as presenting math, reading, or conceptual dif- 
ficulties is likely to be different. This change most often derives froni a change in 
purpose. The first time a cpncept of skill is iiUroduced, the intejit may be.only to 
introduce students to it, When reintroduced in a later, unil, the skill or concept is 
frequently deveJoped' and used extensively. Thus, ib the, '^Summary Table"- for the 
earlipr unit, obJoc1,ives related to a concept are likely to be classified as conceptually 

'difficult for ni'any students, whereas in the later units, the sahie objective might be 

- reclassified as basal. ' , " 



Organization oL^c?sources . 

Immediately following each ^'Summary Table- ' comes the -bulk of the resource 
material for each objective introduced in that unit. OnA more, each objective is 
identified by its code number, but this time it appears in bold, black print ii^ the 
outer margin directly beside the applicable resource; A pair of horizontal lines 

separates the resources for each objective from those for the previous and following 
objectives. When no horizontal line appears dt the Ifottorn'of a page, the resource 
material for the objective is cx)ntinued on the ne^xt page. - 

♦ 

The functions of the various component resources provided for* the objectives are 
listed below. Two of the components (Regular Supplies and Special Preparations) 
only appear when they are needed for a particular check. When the performance 
check does not require any supplies, the supply headings are omitted. Observe the 
functional descriptions carefully -- they are the keys to the types of resoui'ce nvdtQV- 
prqwidcil in Ihc Pcrfonnance Assessment i 



COMPONENTS 
Descriptive Statement 



FUNCTION 

This statement duplicates the one that appears in the 
''Summary Table." If you misread a codt number and 
find yourself looking at material for the wrong objective, 
thisshoiild stop you and send you back to the Table to. 
check. More important, it should briefly indicate to you 
the basic purpose of the objective, g 



Objective 



Regular Supplies 



The underlined verb in this statement of the objective 
indicates the theoretical mental proce.ss that the student . 
will perform. The phrase following it indicates the content ^ 
or proc(iss skilLwhich the student ntust piirform. A com- : 
plete'description of the verbs and their meanings can be 
foundjn the IT.P module Individualizing Objective Testing. 




This section lists any ISCS equipment that the student will 
need regular equipment that is being used in the unit 
on which the student is being evaluated or in previous 
units, A ^ i 



Special Preparations 



Don't overlook thi$ section. It lists and describes materials 
the^ teacher must collect or prepare in some way. Included 
are special solutions, special packaging, and labels required 
for materials for evahuUion purposes. The section also 
specifies particular grids that the students will need for 
graphing. 



Studenfr Action - • This is a general description of what the sttident should do 

in responding to any of the three performance checks base4 
/ on the objective. If his expected response' is to state a gen- 

eral principle, it is listed in this section. If the three per- 
formance checks require- specific answers, they are pro- 
/ vided below the general statement in the student action. 

■■■ ■ - ■ ' 

Performance Check A Performance CheclTA is fully stated to allow for a quick 

•review of the statt/ment <9f the tisks as they are presented 

to the student. Performance Checks B and C generally 
* present slightly different^situations or wording but ask . / 

students to perform equiv'alent tasks. ^■ 

. .- - ■ V • •■ 

Remediation This final section outlines suggested action that can be 

taken if the .student fails to achieve the objective. • In some . 
' ." ' of the remediatipns, the tistod steps arc sequential; in • . 

. ' . others th^steps represent options from which it is . sug- 

gested that you.select one or two. Sojiie remediations , ^ 
* .suggest referring the student to review sections qf the core, 
doing an excursf<Sli, or reviewing a sell'-eval.tiation question 

and its response. , " 

How to Find It 



Locating y,. particuhfi* objective whose number you know is easy. . Just thumb 
through the^pages watching for the unit number" which 'Appears in large b'iack print 
above the word vow or excunUm in the margins. But suppose you wish to locate 
an olvi'ective pertinent to a given section or cliapter of the text and you don't know 
' thetuiiTiber, Here is a procedure tO follow: : ■> ^ '•' » ; 

1. Determine the unit in; which the chapter occurs, using Table I.. 

2. Thumb through this booklet until you find tl^ unit number as the 
beginning digits of any code number appearing in large black print in. the 

outer margin. ^ - ""x 

3. Look for the "Suniiiiary Table," at the beginning of that unit. 

4. Use the "Summary Table" to determine the number of the objective 
you. .seek. • ' . ^ 

Be Selective - ;i 

The resource books for each Jevel contain many more objectives and resources 
than any one teacher can use. If you add objectives and resources, and you probably 
will, your list will expand furthet". .The niost success/"ul user of this catalog will be 
'the teacher who picks and chooses .selectively to meet the specific needs of his stu- 
dents. Therefore, Onc^e yo4i are familiar with this book, it is imperative that you 
* establish a systenyof selecting and assigning checks to the student. Suggestions on 
how to establi.sh such a :system are given in Chapter 3 of the module IndivHuaUzmg 
Objective Testing. ' z^' w . ' 



Whatever selection and assignment system you develop, it must give due regard to 
individual student's differences. For example, if you administer too many recall 
performance checks to a high-ability student, he will not. only be bored but you will 
also fail to assess his progress adequately. T6o many difficult iteriis administered t^ 
a low-ability student leads to -frustration and reinforcement of the **I knew I couldn't 
do it" attitude. On the other hand, even the\best students need their egos inflated 
by some questions that they can answer easily. And^ the less able student needs to 
be appropriately challenged. Be careful,Tbo, of placing too much emphasis on ob- 
jectives. This may lead students to' place undue emphasis on t«sts, thus slowing 
their progress to the extent that they lose interest ia the story line.' 

Assigning Performance Checks 

How many performance'' checks should be assigned to a^student? This question has 
no fixed answer. The prirriary concern is that p^formance checks provide the needed 
feedback to both you aad the student. If, in your judgment, evaluating-^a student on 
a particular unit is unnecessary, then don't do it. If you feel a student needs to be" 
evaluated, t^Jjen assign an appropriate selection of performance checks. Individualizing 
Objective Testing makes suggestions about how to .do this. In no case should any 
stuijent be assigned all the perforfnance checks or even a random samphng of them. 
Such a practice would subject the student to tasks which woujd be either unduly 
diffegult and .time:consuming or -perhaps too simple for him and therefore meaning- 
less, >irne-wasting activities. 

You^flay wish to specify the equivalent form'(A, B, or C) of performance Checks 
that the student should do when assigning the specific performance check numbers. 
There is, of course, no difference in their difficulty level. In any case,*have the stu- 
denf record both the number and the letter of the specific performance check he 
does. These jiumber^ 'and letters should appear on his answer sheets as they will be 
heeded*ljto check hisfresponse. Since the niimbers are Unique within each ISCS level, 
there is no nee<*>to use a student's time copying the performance checks. Listing 
the number with the response is sufficient. It'j» a good,ide?a to remind students 
frequently that their answers nxJist go on separate paper - not in the Performance 
Chechs books. » . . ' ' ^ 

As yf)u assign checks, keep the supply situ^tiomin mind. You won't want too much 
of some equipment tied up in Special Preparations at any one time. To avoid this, 
keep abreast of the range of your students' progres«>'tmd prepare only those materials 
you, anticipate needing, referirtp^ to the P's appearing in the third column on the 
rigM-hand page^bf the ^'Summary Table." Batteries, of co\|rse. Will need replacement 
Or recharging occasionally, and specially boxed .supplies' Should be checked periodi- 
cally for missing or nonfunctioning parts. * 

At the back of Part 2 of the Performance Ass,essment Resources, you williind grids 
identical to those the students must use in certain^ performance checks. The grids at 
the back are suitable for reproduction. You may make copies dire>:tly, using one of 
jthe well-known ^commercial copiers.' For large quantities at low cost, make a master 
by the therjtpo process and use it to make duplicates. If you make copies in either of 
these, ways, y^ur students will not be wastjjng time ^drawlng grids', and you will feel 
free to assig^i objectives that need grids. ' 
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Chapters 1 and 2 
Excursions 11 thru 2-3 



Performance Check 



.Summary Table 



^ Objective Number 



Objective DesQfiptipn 



Of-Core-1 



Recogni*s that physical descriptions alone may not fdentify substances . ^ 



01-Core-2 



States what to do if chemicallspill orr'somedne 



01-Core-3 



Follows safety procedures during a chemical reaction 



01-Core-4 

mm, X. 



Uses a reaction to see if a powder is rock-like or shell-like 



Ol-Core-B 



-7 — 

Uses acid to idewtlfy samples of rock tl^d shell 



01-Core-6 



Selects the property which changes least as particle sijftqhanges 



01-Core-7 



T- ■■ rr 

•Draws a diagram to show the makeup of matter, 



01-Core-8 



Sflects the origin of scientific models 



0>Core-9 



Selects statements taken from the ISCS particle modeJ 



01^Core-10 
" , \ . — I— — 



Selects tfie best description of a scientific model 



01 -Core- 11 



Selects charadfteristfcs of scientif'iG mbdels 



0liCore-12 



Names the state of matter of common materials at room tempei-ature 



01'CoTe-13 



States tWo things 3 ^tientific model does 



01 -Core- 14 



States a definition for.,ma55 



O^Core-15 



Indicates that i\\ matter isimade up of particles 



« — , 

.01. Core- 16- 



Recognizes the relationship .between mass and matter 



Ol-Core^l? 



Uses a definition of matter sfs an qpteratioilal deiflniti6n'\ 



01'Core-18 



Uses ^ balance to measure mass 



• 

• . 

* 


Materials 


o 


•g- 
1 

1 

mm 


Quick Score 


9 

a 

.c 


Basal 


• 


Reading 


» 


& 
< 


V ' ■ ■■■ 

I 

0 

2- 




i 


9 


• 


* 




-4 — 


V 


* 






applies ^ 


* 








* 






V, 


• 






recalls 




• 


M 


a 


.? 














— r^^^.,^ 

chooses 


■ 1 i» . ■ .. 




M 




P 




■ T 










classifies 




1 


M 




V 

P 




T 


V' 






* 


.applies 




* 








Q 












applies 
















■ V- 




- 


K ■ \ 


applies . , 












Q 




V 








recalls 


Also use with Excursion 1-1. 


• 






u— 


Q 






V 




V 


classifies 


Also use with Excursion /1-1. 
• 










Q 










y 


applies 


Also u$e. with Excursion M.- 










Q ■ 












classifies 


Also usa with Excursion* 1-1. 
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■ "v 


Q/ 
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— — ^ 
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Also use with Excursion 2-1; 
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Obj«ctiy« DMoription. 



U — ^ '. — 

01-Cdre-19 


" ■■ ' • ." ' ' : — 

Converts cubic centimeters to rhilliliters • . ' - 






01-Core-20 ^ 


Finds the volume of a liquid • ' • , 


01 Core:21 


• 

« 

Determines whether a gas Is matter and exptains his answer 






01-Core-22 


• Names the form of matter in a bubble 


01nCore-23 


Indicates the locations of safety equipment 


01 -Core 24 


Cleanj$ U||} the work area at the close of clas^ 






01-Core-25 


Cooperates with lab partners 


01 -Core-26 


. Returns equipment promptly to storage areas 






01-Core-27 


Responds to text questions 


01-Core-28 


Shows care for laboratory materials 


01 -Exc 2-2-1 


Matches metric units to the quantities of measurement that they express 




01-Exc 2 31 


Indicates factors on which weight depends ^ 






01 -Exc 2-3-2 


Selects the property of matter thiat depends upon location 






' 01 -Exc 2-3-3 


Selects factors which determine weight on earth 

„• — ^ — ^ ■ : , i : ; ■ . 








f 







4 



« 





ft22 
.2 

s 


Observer 


iA 

C 
0 

1 

1^ ■ 

a.. . 

-I 
» 


Quick Score 


2. 
i 
i 

CO 


Basal 




Reading 


Conoept 


J3 

> 

C 
0 

< i 


1 

z 


* 


• 


— s — 
















I 


applies 




» 


M ' 


• 


p 














1 

applies "tj 


1" 


/ 


- 


•■ ■ — 


• 










--■ 




classifies - 


■ ■ 










Q 




V 






• 


recalls ^ 










p 














recalls 








0 
















chooses 






s 


0 






■ 










chooses 








0 








V 








chooses 






\ 


0 
















chooses 


— : « — 






0 
















u chooses. 












Q 








*• 




classifies 




• 


4 


















recalls 












Q 












recalls 


-T- — ■ "' ' ^ -^ ' ' V. ■ ' 

. — ■ ■ .1 — w*-^ 




-^U.^. 


- .. 




• 


Q 










V 


recalls 






• 




• 






























... •. 


7^ 












































9 








* 












r 



er|c ♦ ' - ' i 6 



OT 

Core 
1 



Recognizes that physical descriptions alone may not identify substances; . 

The student applies the concept that physical descriptions alone may not provide 
enough information ti^ enable a person to distinguish between substances. 

StudentAction: Responding negatively and in effect that the samples could be th'e 



iJkt 
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2 



s<ime sillfetance or different substances and- still have the differences mentioned in 

the descriptions. ' A- ' 

Mr ' $ 

Performance Check A: An unmanned spacecraft landed on Mars and sen| back only, 
the following information about two samples, X and Y, found on the surface'! Noth-. 
ing else is known about them. ^ . * . ^ ^ 

1. Can you be certain that samples X and Y are different substances? 

2. Explain your answer. 





SAMPLE X 


SAMPLE Y 


Color ■ 


white 


white* 


Texture 


rough 


smooth 


Volume 


& cc 


9cc 


Luster 


dull 


dull 



Remediation: This concept underlies Activity 1-1 and the table of observation re- 
corded in Table 1-1. Have the student review them. Point out that somc 'people 
might not agree on the meaning of rough and smooth. What seems rough to one 
person may not to another. Also ask such questions as 'Mf there is more of sub- 
stance X than of substance Y, does that make them different kinds of material?'' 
Have the student check his response to Self-Evaluation 1-6. 




States what to do if chemicals spill on someone. ♦ 

The student recalls t\^c procedure to follow when a dangerous or unknown chemical 
has been spilled on a person. 

Student Action: Stating at legist two of the following proc^^Hures: ( I ) \|in;|b the area 
with plenty of water, (2) call the teacher, and (3) if possible, show or tell the teacher 
what chemical it was. 

' ' . t ■ . 

P«rformance Check A:. If^jiomeone splashes an unknown ona dangerous, solution on 

hiniself or .someone else, what two things should he cloV 

Remedratlort: Refer the student to tlie safety notes on pages 4 and 14 of the text 
and to .any special notices that you have placed in your classroom.' Part E of the 
front 'matter in the Teacher's Bdition {(^ Prohing the Natural World/ 2 has many notes 
and suggestions related to safety. Many states require a review of safety procedures 
With your students. Whether this is a law ih yowr state or not, it makes good scnse. 



Follows safety procedures during a chemical reaption. 

The student chooses to use safety glasses to protect his eyes during a chemical reac- 
tion. * 



Regular Suppliesr 1 pair of safety glasses , , 

Special Preparations: To prepare box dflcore-3/fill a cellophane bag % full of bak- 
ing soda or crushed shells and tie it closed. The box should also^ contain three 
A-opper bottles of dilute HCI each dyed a different color with a drop of food color- 
ing. Label the bottles B, D, and F. . 

'Student Action: Putting on safety glasses prior to mixing reactants., Tl^ie student's 
observations are not being checked. Only his uje of safety glasses is Relevant here. 

Performance Cheek A: Get any materials you ne^^d in addition to those in bo\ 
OI-Core-3 to complete this item. Place ^4 of a teaspoon of powder from the bag into 
a beaker^ Add about 5 drops of the acid in bottle B to the powder. Record the 
observations that you make,- 

Remediation: Here the student is being asked to do one thing and you are really 
observing another. The student may choose to use the glasses t or a variety -of rea- 
sons: you, an adininistrator, or state law may require their use, or the student may 
see a nee'dVor themjor his own reasons. If it is your requirement, remind him of * 
" that and point out any notices that you may have to that effect. Page T 34 of the 
Teacher's Edition of the. text has a Jis,t of safety rules that might well be displayed. 
It could be that the student is not aware of the presence of safety glasses or Nyhen to 
wear them. Point these things ^ut ftow. 
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Uses a reaction to .see if a powder is rock-like or shell-like. 

The student classifies the'powder as being shell-like or rock-like on the basis of its 
reactions. * . ^ 

Regular Supplies: sodium bicarbonate I magnifying glass 

rock' . V . I pair of safety glasses 

shell ' I balance s 

3M HCI in dropper bottles 1 beaker 

" ' . ' I graduated cylinder . 

Special PVeparations: Put. baking soda into., three bottles labeled 01-Core-4A, 01- 
Core-4B, and 0l-Core-4C.' To vary the appearance of the three .bottles add one of 
.^.tHe/f#)3(!wing tX) each bottle: pepper, colored chalk dust,/ine sand, or powdered 
rock. " , ... 

Student Actiph: Stating that the powder is more like shell than rock because it 
reacts with' the acicl. ' ' .-. 



Ol 




Performance Check A: Get a piece, of rock, a shell, and enough of the powder in the 
bottle Jabelecl 01-Core-4A to trover the bottom of a test tube. You niay^use or 
all of tlie following equipment th*at you need ~ a beaker, a balance, a n\agnifying 
rtle of hydrochloric acid (HCl), and safety glasses, ' ^ * 

^ Is the powder more like rock or like shell? v ^ 
2. Explain your answer. ^* ^' ' ' . • 

Remediation: The student should sec that the baking soda is like the shell inits 
reaction with acid.* The soda is not tike the rock in any of the characteristics sug- 
^gested. Refer the student to question 1-13 on page ^ of the text and a^k luni to 
consider each item in* the question carefully. Ask him jibdut his confidence in each 
specific propj^Tty wljich indicates similarity to the roc 
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Uses acid to identii'y samples of rock and shell. 

The student applies the concepts that the chemical properties of a solid substance 
are the sauK* regardless of the size of the pieces of that substance. 

Regular Supplies; 3M HCI in a dropper bottle 

2 baby-food jars ' \ ^ 

•» 

Special Preparations: Place crushed shell and one teaspoon of crushed pepper in a 
small plastic bag labeled 0I-Corc-5X and crushed noncarbonaceous rock or white 
sand in a bag labeled OI-Core-5Y. Also prepare a small dropper botth of 3M HCl. 

Student Action: Naming the rock and shell particfes correctly and stii|ting in effect 



that they are identifiable because they react just like the larger pieces of ffiese mate- 
rials. 

A,B, andC: K Y, 2. X 

Performance ^heck A: Ciet two baby-fpod jars. Label one X and the other Y, 
From the supply area, get the two bags, labeled 01 -Core-5X and ()l-Core-5Y. Take 
a small sample of powder from each bag. Also get a dropper bottle of hydrochloric 
acid (HCl). If your lOom has an acid area, do your test there. 

1. Which siynple is rock powder? > , ; , ■ ^ 

2. Which saiii pie is shell powder^.^ ' 

.3. How did the observations you' made allow you to identify which pov^der 

came from rock and which powder came from shell? 

\ " - ' . ^' . .. - i 

Remediation: (I) Ask the student what the reaction^) of whole fock und of. shell 
were when HCl Was applied* to theiti., if thii^t response is correct,' as4( Whether 
>ypuld expect the behavior of the groUnd-up rock and shell to be different from the 
reaction of the whole rock and shell when HCl is applied. (2) If the student ailswers 
the question regarding the reaction of whole roc^k <1ncl shell with^HCl, refer him to 
Activity 1-2 and have him use both rqck and shell. If the student gets the first ques- 
tion but not the^second^ haVe hiin examine Table t-IZ in hts Record Bod k, (3) Haye 
the student review his response to Sclf-Bvaluation J -3. , * 



01 



Student Action: Selecting the entrjiJhat indicates a chemical reaction. 
A: d» 

Bi c ; * V ^ 

. /C: b 



.^Selects the property which changes least as particle §ize changes. 

The student applies the concept that the chemical reactions of a particular substance 
are independent of its particle size. \« , mm'^^ 

indicates a chemical reaction. ' ^i^^^^^l 

6 

Performance Check A: Tony h^sa solid material. If ne ground it to a powder, which 
oC the following would change the least? . • 

a. Its roughness y . 

b. Its glass-like appearance * . ' ♦ * . . 

c. Its shape . • . . 

d. Its reaction with. HCl . . ' ^ ^ * 

■ > ' . ^ ■ 

Remediation: (1) Have the student explain the basis on wflich he answered Self- * ^' 
Evaluation 1-7. (2) Have the student try the reaction of HCl and shell, using whole ^ 
shell, shell pieces, and powdered shell. Ask if the reaction was the same. Then ask 
him to consider the changes in size, roughness, and shape of the shells in the thrce^ 
conditions. Ask again which property qhanged the lea&t. 



Dra^ws a diagram to show the makeup of matter, 

The student applies the copcept that matter is made up of particles. f 



Student Action: Drawing a diagram of the internal structure of matter which indi- 
cates numerous small particles and stating the effect of the concept of t]ie particu- 
late model of matter. 

Performance Check At 

L Draw a diagram which shows what you would expect to see if you could 
shrink to a size small enough to walk around inside a piece of pure copper. 
2. Explain your diagram. ' . 
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Remediation: If the student's diagram indicates anything but particles and he has 
not done Part B of Excursion suggest that he do it. It is a remedial excursion 
tifat reviews Hhe idea of a particle mod0l with" which Probing' the Natural World/ 1 
endpd/ Students who have,n6^ experienced the fii«t level oX ISCS sciencie wikild be , 
well-advised to do Ex6ursion 1-1 . • ' ^ v. 

Selects the origin of scientific models. . . 

- * , ■ * • /> 

■ V 

Th(i student recalls that the models of science are created in the people's minds. 
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Student Action: gelecting the phrase which indicates that models arc mental con- 
structs. ' 

A: c . 

B: b . . ^ ^ 

C: a 

# 

Performance Check A: Select the best answer below. Scjentiric models are 

a. statements of the way matter and energy really are inside of materials, 
'b. statements of what the best scientists have observed with their own eyes, 
c. ct^ations of the minds of people, made up to explain observations, 
d'., unchangeable facts. 

Remediation: This is u most important concept, one on which this level of ISCS is 
based. The student must /jee that scientific models are ^explanations or analogies 
created in the minds of scientists and not things which are directly observable. See 
the^student's response to SeH-Evaluation l-2f. Ask him to explain some phenom- 
enon and then label his explanation a model. For e:jcample, you could ask the stu- 
dent to put HCI on both whole, and ground s]l'cHland theji try to explain any 
differences in the amount of fi;f/ing that were observed by telling how the whole and 
ground shell differed* If the student has not done Excursion I- 1, have him do it at 
this time, especially Part A, which expands tlje idea of the role of model building in 
sciency. 

Selects statements taken from the ISCS particle model. 

The. student classifies statements to the effect that matter particles move, are closest 
together in solids, have energy, and make up all matter and that heat energy increases 
the motion of the particles as assumptions of the particle nioUel. , 

Student Action: Indicating at least two of the three, correct statements and not more 
than one inappropriate statement as ^assumptions of the particle model. 
A: 4> d^and e 

B: ^^i, b,skmd e . , . t . 

C: ft,xirand e * . - ' ' 

Performance Check A:' Record' the letters of all statenients below wjiich are part of 
the partiele model of matter. . - ^ . • . 

a. Matter particle^i can move. ^ ^ ' . • 

> b. All matter is composed of one kind of matter particle. ^ * 

c. Matter particles move at a constant speed. , . 

d. Matter particles have energy. ^ 

e. Matter is made up of particles. 

Rem0dlatlon: This question summarizes the last chapter of the ISCS Level I text, 
as well as Part B of Excursion I -j. Level IK Y.om may have assumed that your Level 
I students had covered this information. VThat is true only for those who completed 
/ the book. Somewhat fewer tha;i one-third of thfe students do so. Question 4 of the 
Checkup on page 8 w a good place to' direct the student. If he mijised any of these 



items, he should have done Excursion l^ lfn^ suggest that he do so now. Ask 
himoto^Xjplain his answer to Self-Evaluation*! -1 which refers to the same material. 

• . ' ^ \ X ■ 

Selects the best description of a scientific model. 

The student applies the concept that scief^jc 'models are better thought of as use- 
ful thiin as correct. ■ *' 

« 

-Student Action: Selecting the' statemt;nt that describes scientific models as, useful 
rather than as correct. 

• 'A: b . • * 

B: d ' ' , ■ ■ j- 

C: c . - . 

Performance Check A: Select the tetter of the choice below which best coinpletes 
tl)tC statement. A scientific rpodel 

\ always provides correct answers to scientific questions. 

is used because it helps to explain observations and tp predict other obser- 
vations, not because it is known to be correct. 

c. states what happens in nature and therefore is correct. 

d, is always thrown out when it has failed to predict a new observation or 
when it does not explain a new observation because the model has-been 
shown to be incomplete. . , ' 

Remediation: (I) The idea in this check is stated both in the first paragraph on 
page 9 and in the first two paragraphs on page 355, Excursion 1-1. The idea of the 
usefulness of mocfels is implied in the text preceding and following those statements. 
(2) Have the student explain his ^nswor to Self-Evaluation .|-9. (3) One thing you 
can do to drive home' this concept is to have him do Part A of Excursion- 1 -I and ask 
whether his model for the workings of the Tliink-A-Dot game is best described as 
correct or usefiil. .If tl)e Student says that his explanation is correct, challenge that 
interpretation. If you can offer another explanation that "works," both cannot -be 
correcl but both can be useful. - ' 

Selects characteristics of scientific models. . * , ,. . ' 

^he- student classifies statements as characteristics bf scientific rtViodels -it explains 
^observations, it can include a physical object or a set of ij^^jects, and it can be a men- 
tal picture. 

■» . ■ ■ ■ 

Student Action:, Selecting at least two of the three statements listed above as char- 
acteristics of a scientific model but no|^the 'statement which indicates that it is m 
observation. ' 

. A: Two or more of a, b, and d, but not c. 
"6: Two or more .of % 4»nd d, but not b. 
C: Two or more of a, b, and c, but not d. . ^ 




-rr 




Performaoce Check A: Select the statements which are true about a scientific model. 

a. It explains bbseryatidns. . ' 

b. It can include i prtiysicaK object or a set, of objects, such as blocks and 
wire. ^ ^ . 

It is an observation. 
^ d. . It can be a mental picture, ^ 
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Reitiediation; It is vtfy important that the student get this concept before moving 
on in the .course, as this is the centrj^l idea of the Level II program. Jt is sp^ easy for 
a student to think only oJ*a tangible object when thinking of a model The danger 
is that the model becomes the substance or idea to him. Refer the student to Ex- 
cursion 1-1 and to Self-Evaluation 1-2, If you have a copy of Probing the Natural 
Worlfi/I, hpviR.him read Chapter 21 for a slightly diff^rcjnt slant on similar material. 

Names the state of matter of common materials at room temperature. 

The student classifies the substances as existing at room temperature as solids, liq- 
uids, or gases. 

Student Action: Labeling- S, L, or G, at least six of the eight substances correctly. 
A: 1. L, 2. S, 3. S, 4. G, 5. L, 6. L, 7. S, 8. G 
B: 1 . L, 2. S, 3. G, 4. S, 5. S, 6. G, 7. L, 8. S 
C: l.G, 2. S, 3.S,4.G, 5. L, 6. L, 7.S, 8. L ; ' ' , 

Performance Check A: Copy the numbers of the words below onto your paper. Tell 
whether each substance is found at ordinary room temperature as a ^olid, a liquid, oj 
a gas. Write S (for solid), L (for liquid), or G (for gas) after its number on your 
paper. 

1. Oil 5. Cola 

2. Rubber 6. Milk 

3. Iron '7. Nylon - 

4. ' Oxygen , 8. Air 

' Remediation: ( 1 ) This is a concept that the ISCS authors assume students to know. 
It is not covered in the text. Show the student spme examples. (Use some of those 
referred to in the performance check.) Ask him to^-try to write or tell you a defini- 
tion of solid, liquidi md gas. Don't concern yourself with the wording; see if the 
student' has grasped' the. concefit of a solid as any substance having a definite shape 
and size, or a liquid as a substance that takes the shape of its qontafnert and a gas as 
a substance not having a definite size or shape which distributes itsplf uniformly 
throughout the container. ("2) Ask the student tgj explain his choice in Self- 
Evaluation 2-7. 

^State^ two things a scientific ;nodel does. ■ ^ ' 

The student recalls two functions of a spientific model. ' , y • 'V 



Student Action: Stating two ot^. the t'ollowing: a scientific model (1) suggests im- 
portant questions, (2) explains piyyiously made observations, (3) suggests new exper- 
iments, and (4) predicts the nature of the results of new experiments. ,^ . - 

Performance Check A: A scientific model is very useful to a scientist. Name two 
things that a scientific model dbes for a scientist* ^ , 

Remediation: (1) This idea is expanded in Excursion .1-1 and is summarized on 
page 355 just above question 10^ (2) Have* t^ic student recall his first model of the 
workings of the Think-A-Dot game. Did he modify his model after testing it? If he 
did, then he has, verf likely, demonstrated the essence of thij^ objective, (3) Check 
his response to' Self-Evaluation 1-2. , 

• . I ■ . ■ • ■ . — 

States a definition for mass. 

The student recalls the definition that mass is the quantity of matter in an object. 

Student Action: Responding in effect that mass is the quantity of matter in an object. 

Teacher's ISk)te: Mass should not be detmed ys a type ol^ force. ^ 

Performance Check A: What is mas^'] ' - 

Remediation: If the student replies incx)rrectly, check to see if he is confusing mass 
and weighty If .so, refer him to Excursion 2-3 which explains the difference. 

' 

hiilicates that all matter is made up of particles. 

The student applies the concept that anything made up of matter is made up of 
particles. 

Student Action: Designating any substance that he marks as matter as also being 

made up of particles. 

A, B, and C: Any word in the list followed by an M should also be marked 
with a P, ajul vice versa. The validity of the ''matterness'' or ''partideness'' 
of a particular entry is irrelevant to the accomplishment of this objective. ^ 

' Performance Check A: Copy the list of words below. After those things which are 

/ made up pf ^particles, place a P. After those things which are ^jiatter, place an M. 
You inay l^lace both an M and a P after a word. 

1. Paper . • : . v . , ^ ^ 

2. Nickel ;\ ^ ' - ' , ' ^ • . . ^ 

3. Ink \ ■■ ... ■ ■ ■ ^ 
4» Idea • ■ ' ' " - ^ ' " ' \ ■ ■ ' < ■ ' . ' 
4 Hydrogen , / " • . ; / ; 



Cae 



Cae 



Cae 




Remediation: These performance checks are based on the, information given pn 
page 7, beginning with th\3 paragraph followiiig question MST. Refer the atwtent to 
part B of Excursion 1-1 for a mcirejde.tailed discussioA'of this ideaZ-Later the student 
will be given data which indi^j^t^fhat matter must be composed ^pf more than one 
kind of particle. Since that comes later^ you should not . tell the student this fact 
now, as the opportunity for learning it by discovery is pone if you do. 

^ •• : ^ r — ^ ^ — — ^ 

i: . ^ ^ ■ .- • - > • ■ — 

V. r ~ ' ■ ~ 

\ Recogntees the relationship Jbetween.nx^ss and matter. - . * ^ % 

V' ' ■;<: 

The student applies the concept 'that all things, composed of TOattet have mass. 

Student Action: Designating as bein§ composed of matter all those things that he 
marks as having mass. Whether the student accurately discriminates between those 
things^composed or not composed of matter is irrelevant to the accomplishment of 
..this objective. 

•JPerformance Check A: On your paper, copy the five words listed below. Place an 
M after those things which have mass. Placeman X after those things made up of mat- 
''ter. You may place both an M and an X after a word. * . 

1. Meat 

2. Idea > , 
.3. Film 

\ 4, Air • V ' a' 

5, Rainbow . . 

Rehiediation: (1) A student can identify both mass and matter in the question and 
■/Still have niissed the key concept. Look also to see what was labeled. If ''air'' was 
not labeled, for example, the student tTIfs misse^ the concept of matter and ean/iot 
understand a stated relationship between mass and matter. Check to see. if he 
understands the concept of matter and then relates mass and matter. ,(-2) This rela- 
tionship between mass and matter is stated as a definition in the first p^iragraph on 
page 12. This is a key concept and. the centraPtheme of Chapter 2. .The student 
should review his results for Activities 2-1 through 2-1 J and*his answers to q^uestions 
2-17, 2-18, and 2-19. (3) Ask fiim to'explain his answer to Self-Evaluation 2-5. 
Then substitute the words, //V/w/V/ and gas \or solid and ask how he would answer. 
Help him to recognize "that solids, liquids, and gases are three^ states of matter, and all 
matter has mass. ^ 
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Uses a definition of matter as an operational definition. 

The student applies the detlnitiOn that matter is anything that has mass. 

Student Action: Respond in^^ that he would have to show that the gas has mass or 
occupies space. 

Performance Check /J^: Suppose you were asked to show tliat oxygen is matter. 
What wQuld you have to show ^out oxygeri to prove that it is matter? 



Remediation: (1) If the student responds that matter is made up of particles, Ije 
probably cannot show that this is true of a ga$. Remind him that the question in- 
volves a^method of proof/ ahd ask.him for his method- If be canVprovide one, Sug- 
gest th^t he foctls on another property. (2) If the stu(^ent'§ response involves weight, 
he may hJVe the correct concept (mass) btit the Wfpng label. (weight). Refer him to 
Excursion 2-3. (3) Mafter is defrned in ttie first f^atagraph of, page 12. Remember 
that because a student cai^say the words does not mean that he understands them. 
A way to check his understanding of this most important concept is to aSk the 
question raised in CjUcstion 2-15, or one -similar to it. (4)4f he answers question 2-15' 
incorrectly, do an oral revjew of Activity 2-1.1 apd his responses to questions 2-16 
through 2-19. This will fcyeal whether he has grasped the cdncept that all matter 
has mass. (5) Check liis response to Self-Evaluati(yn 1-5. 



— r^^" ' ' r- 

Uses a balance to measure mass. 




specified objects on the balance. 



The student manipulates the balance'and standard masses to measure the mass of the 

Regular Supplies: 1 double-pan balance I rubber stopper 

1 set of masses 1 carbon rod , * 

. ■ - . I small test tiibe . 1 small rock 

1 smallair piston " 1 sinker . " 

Special Preparations: .Get one piece of each item listed below. Determine its mass, 
enter ^ur findiA|j in the proper space below, and place it with the o^hef items in a 
(Sre 



.box labeled 01<^re-l8. 
small test tube 
small air piston , 



a sinker . 



rubben stopper 



carbon rod 
small rock _ 




Student Action: vStating the mass of each of 4wo objects to within ±0.5 g^of the 
value obtained by the teacher. 

Performance ChecH A: Get a balance and a set of grtim masses. Then, from box 
OI-Core-18. gel a small test tube and a sinker. Find the mass of each of the objects 
Jrom the^box as closely as possible. Write, the <|ame" of each object and its mass on 
your answer sheet. , ' ^ 

Remediation: The use of a balance is refertpd to on page 12. Excursion 2-1 is a de- 
tailed sefies-of activities designed to familiarize the' student with the use of a balance. 

The student may have missed the questior) onfy because he did not know the rela- 
tionship t)f standard masses and gram nfeasures. Check 'to see if the student has done 
Excursion 2-1. If he has not, suggest that he do it. After he has completed Excur- 
sion 2-1 , have him take note of the^ first paragraph oft page 364. 

Cbnvc/fs cubic' ce^mjneters* to milliliters. ^ . 

The *s\udent applies the concept that 1 cc - I mi. . \ 



Ol 
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Student Action: Responding with a number 6t} milliliters that qauals the nui|iber of 
cubic centimeters,. o ' . . 4 



A: 25 ml 
B: 15 ml 
C: 20 ml 



) 



' Performance Check A: If an air .piston cQijtains 25 cc of waiter, what iii the volume 
of the water in ml? ' ^ ' ' • ' ' . 

Remediation: The student could be having one or more iKoblems here. Check to 
see if he knows what you mean volume. He ni^y^npt^ recognize the symbols cc 
and ml. Of coursC the most, probable reason foY errprjsjiot knpwing that cubic ' 
centiintners are equal to milliliters. This equivalency iS'* stated in Excursion: 2-2 on 
page 37 1 just berow questiori 4 and also in Table 2 on page 3^2. Have the stufdent do 
this excursion if he docs not recoghi/e the symbols or if he does not understand- the 
conversions. - ^ » . . 



Fin^ds the volume of a liquid. - . 

The studt^it applies the procedure for fi Wing the volume of a liquid. 

Resjuiar Supplies: . 1 graduated cylinder ( 1 0(>ml) ; :j 

Special Preparations: Use three bottles or jars of different shapes bu'i^ whose vol- 
umes are about a pint each, ^'tiach bottle should be marked with a lintAcJenotitig ^ts 
volume as shown b^^low. ■ . , - ^ , ^ ^ v 

OI-Core-20A: 185 ml . - ' ^ 

OI^?ofe-20B: 235ml . 




01-Core-20C: 215 ml 



\ 




■Student Action: Measuring and re porting , -jn starulard 'metric units; a volume , of liq: 
aid within 5% of tlic value established by the teacher. . 

A: 185 ml • ^ " • . , " ' .. \ K 

B: 255 ml ' • 

C: 215 ml * , ' ' . , . ' , 

PerfornianceCHeck A: Get bottle ()l-€ore-20A, and fill It vVjth wat^T to the^inc 
marked 6n the side. Use a graduated cylinder to determine the volume of water in 
theWttle. ^ ' . . 



Remediatior^: Dete/mine whether the probleffi is one of not knowing the meaning*, 
of milliliter or of not knowing how to jead^he volume within a cylinder. If the stu- 't 
dent does not ki'iow what is jneant by /////refer him to Excursion 2-2. Show the stu- 

v.clent that to measure a volume, using a^gradua ted cylnuler, he nuisMiea^iure from the 

. lofyvest point on the curve^( meniscus), as in the diagram below. 

Cbrrect reading 



A/' 



^ ' Determines whether a gas .is matter and explains his answer. 
The sUidgnt classifies a gas 9^ matter. * . 



v.. 



. ^ Situdent Action: Responding affifmatiVelV and 'statinfe ^ither that gas has mass or 
that it bccupies space or both. ^ • • 

Perfoninanco Check A: John pumped up. his bicycle, tire, using a gavS,. 
*^ . l.'ls the gas fn'the tire matter? ■ ^ 

2, How.do you know? • ' 

. Rimediation: (1) Have the ^ud^nt redo or review Activities 2-1 through 2-11. The 
. pritical question^is 2*15. You can ask him this question again, and interpret with 
' " him the results of the^measurerhent made in Activity 2-1 1. Perhaps he did not meas- 
ure accurately enough to sfee the loss in mass when the gas wi}5y released. Or maybeif 
he does not see the relationship Be^tween^therelease of the gas and the decrease in 
the mass. of the bag and its content.. If the latter is the cgise, it should be evident 
from his response tQ questipn ,2-)S. (2). If tfie student's resppnse involves the term 
•wdg/i/, see the Remediation for 01 -Core- 17. . . ... 




, Names the form of matter in a bubble. y 

• The student recalls that the matter inside a bubble is in the form of a gas. , - 

Regular Supplies: 1 airpist<ia. 1 large. bpaker 

, 1 !jmall beaker water 

' 1 dropper ^ ' •> 

'^ . Student Action: Rcjspond j ^ihg with the notioh that the matter released underwater 
is in the iforhi of a gas. . , , - , « ^ 

: Perfornni9nceCheck4- Get a |0 cc air piston and a 50 ml beaker Vi full of water. 
Hold the piston away from the beaker and pull the plunger baek. Put the tip of the 
piston under th^ water, and push the plunger forward. .WWat, if arty, is the state or^ 
form of matter coming frora the piston? . _ . " 1 ' 

Remediation: (1) If a student does n6t understand the mUping o( gases, liquidsi 
and .vo/i(/5, show him cxartiples^of tljese threp states Qf matter' within your classroom. 
(2) If his answer to Self-Eval.uution 2:2 is correct, ask him to explain' how this check 
" differs frSm that "queslion~t3) To show, that gases foim bubbles and specifically 
that the. bag of gas can cause bubbles. to form, tie-up a bag containing HCl and 
jp-ound shell as in Activities 2-1 through 2-4. Then unseal jt as in Activity 2-9. Sub- 
merge the inflated bag in 'water arid puncture it with a pin. Have the student note 
the bubbles formed by the gas.. \ " ' 
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Indicates the locations of safety equip^w^it. 

The student recalls the locations of safety equipment. . • ' 

Special Preparationsr Duplicate a diagram of the ISCS classroom, indicating positions 
of Hoy fixed facilities such as doors, windows, and cabinets/ Pjovidd th^ student 
with a place other thin the ISCS classroom Jo do this performance check. 

Student i^ction: Fndif^ating on the diiigrara the normal pojMtions of the bucket of ^ 
sand, the fire blanket, the first-aid kit, the npfety goggle.^, dnd the fire extinguisher. 

. Teacher's Note: You may add to the performance .check other safety equipment 
appropriate, to your classroom; such as an acid work area, eye washers, and shower. 
And you may delete any which are not in your classroom. 

Performance Check A: On the, sketch provided by. your teacli6<;. mark the place^in 
your ISCS room. where each of the following is normally stored. 

I ; Bucket df sand ' . r 

. ' ' 2. Fire blanket • v ' ' • ■ " / * , 

. 3. Safety igoggles 
; 4. CO-) or soda-acid fire extinguishers • . . , 

5. First-uid kit ' - ' 

Remediation: 0) Have the student .correct his diagram. (2) Have him repejft the 
performance check the next day, and' repeat step ( I ) if necessary. 




Cleans up the work area at, the close of class". 

" '• "■■ . ' • ■ ' . . •■■ ■■■■ ■ - "'^ 

The student chooses to close the laboratory activity period promptly upon receiving 
notification of the time to do so. , ' ' 

Student Action:. Ceasing 4he onjjfcj/ing laboratory activity when notified of the^'time- 
returmng inaterigls in usable, clfean condition 'to storage, and partici pating in w.ork 
area cleanup, on at least three separate occasions when being observed by the teach- 
er without his knowledge''. . \ ■ 

Teacher's Npte: The opportunity for assessment of tlifs objective arises almost every 
day during the course of regulariy, assigned laboratory activities. Use a few minutes 
of class time for group instruction early in. thc-^Schpol year, and almost every week 
for reinforcement, to discuss, the role of th e i todimX in .th't^ 1 
ment. To encourage personal responsibility in t>«f Jitudent, discuss the reasons for 
his closing his activities promptly (to allow time for himself and others for lab clos- 
ing activities), returr^iig materials Jo storage in clean condition (to facilitate"^ their 
use by others), and participating In area cleanups (to leave the area as clean. as he 
found it). ^ ' * ^ 

Performanc^Check A: Your tdadier will observe^'y^u for this check when he can^ 



Ramedlatioh: (1) It a student fails to accept this responsibility, ^proach him indi- 
vidually and feview the reasons. fof his ai^^c^ppt^pct? gi Emphasize the social respoqr 
sibility for cooperaiion in the learning environment' for the good of all students. 
Point out that he has received the benafit of other students' provisions (bt others ias* 
well as for themselves. (2) Do not, at. first, smuggest that, he may' lose his privileges 
unless he cooperates. But it* he doesn't cooperate after you observe his behavior, ', 
several tinies, ask him if he can suggest a^proper penalty. (3) An alternative remedy 
nmy be to request hiih to assist in the process of, overall classroom accounting of the 
materials tor a period of time until llp^ recognizes the importance of the student V 
role. - (4) Do not use extra cleqnup as a penalty for not cleaning up properly. In 
other words, doiVt use something as a p^nillty that you wan| done wiUingly. ' ^ ^ , 

■ ' ' ' ' :.lx ' . ■;■ ' " . r .,„ / ■ V ■ 

Cooperates wipi lab partners. . , • / 

The student choose s to cooperate with fellow students jin the laboratory. 

Student Action: Relng polite, waiting his torn, being orderly when moving about, 
and observing the right of his classmates to work without being unnecessarily dis- 
turbed, when observed without' his knowlcidge by jhe teacher or another designated 
'persoR on at least three Occasions. . , . 

•Teacher's Note: The ^opportunity for astsessmcnt of this objective arises almost 
every day during the course of regularly assigned laboratory activities. Usa a few 
minutes of class time at the beginning »f a session fpr y whole-group discussion early 
in the school year and several times latcr on to discu'ss-the need.forcoopcration with 
and consideration of- other students.. Sq;iie particular points for discussion include 
being polite, waiting patiently, not making others wait longer than necessary, being 
orderly, when moving about, and observing the right of others not to be disturbed. 
Talk about each student's, accepting the personal responsibility for Iris own beliav- 
ior in the group situation. 

Performance Check A: Your teacher will observe you for this check when he can. 

• . ■ 

Remediation: (I ) If a student fails to accept any of these responsibilities, approach 
him privately and review the reasons for his lack of cooperation vvith his fellow stu- 
dents. Suggest that he paj^some attei'ition to changing his behavior to more accept- 
able standards. (2) Find out if the student "^feels that he is behaving in a less than 
acceptable way. If so, ask him whether he feels some penalty should bp imposed and 
what he thinks a suitable penalty woujd bj). . 

Returns equipment promptly to storage^arca?. 

The studcnjt clmmes to show personal responsibility for returning laboratory ^equip- 
ment promptly to the propi*r storage placed; as soon at^.it is no longer needed, during 
the ehiss period, and not just at the^ end of the period. 



•<:•. 



/ 









Student Action: Returning equipment and materials no longer needed to tlie proper 
storage places on at least three occasions when observed by the^ teacher or another 
designated observer without his knowledge of being cl^^^ 

■ , . / Tjwcher's Not^r This objective rnay 6e assessed at any tinie the student is responsible 
. /or learning activities requiring the use of equipment and supplies: Use a few min- 
utes of class tipie for group discussion of the reasons for i'eturning equipment to 
storage areas promptly when it is not being, used by the student lor by . his .group. JjH^ 
reasons incluc|e (I) the short supply/of certain items and the need to cooperate with ^ 
others, (2) the chances of equipment's being misplaced, (3) the possibility ojf acci- 
^ - dental damage to 'equipment, and (4) the greater opportunity for pilferage by an 
irresponsible student \vhen things are disorganized. ^ 

Performanci Check A: Your teacher will observe ypu for this check when hc; can. 

^ Remediation: In a privates-conference, discu«s the reasons for the student's coo^ra-t 
. * tion in this request. Ask for that cooperation. . See also Remediations (1), (2) and 
. (3) for01-Core-24. ^ 1^ 

; . ' - ' - ' . ■ , 

Responds to text questions. . " ' * ^ 

" T '< » . . . , . 

The student chooses to write his answers to 90% or jnort? of the textbook questions 
m\^^ Record Boo fi. ^ : 

student Action: Exhibiting the i^Htten responses when requested to do k). At least 
niae oUl of ten question^^ould have responses,. be they correct or incorregt, ^ 

Teacher's Note: It is intended that this objective h$ assessed throughout the yeaW 
not just at a formal unit assessment period. Such a check provides opportunities to 
encourage students to'Vork nearer their capacities while remaining Independent of 
the teacher.* Use a,few niinutes of class time for a group discussion of the reasons 
for writing the answers in the Record Bdok. V^x\\\n% \n {\\c Record Book serves (1) 
to. help the student think through what he sees and does, (2) to preserve ideas for 
future reference, (3) to make a record of the student*s progress through the core, 
(4) to provide the teacher with a source of.jnfj^ut.for analyi:ing Iho student's diffi-^ 
culties and progress, and (5)^to help the student learn the background ideas for Con- 
ceptual understapding. Writing in the. Record Book is *Mn'*; writing in the text is 
"out.** , ^ ,^ - ' ' 

Performance Check A; Your teacher will observe you forjhis check when he can. 

Remediation: (1) In a private conference, discuss with the studeq^t the ideas enumer- 
ated and lisjk why he chooses not to write 4he answer. (Perhaps he cannot WHte!) 
Evaluate his reasons and counsel him accordingly* Encourage him to follow the pat- 
tern of his' classniates and'set down his ideas, as they arc-doinjg. (2> Have him^read 



^'Notcs to the Student," pages xvii through xviii in his text. (3) Follow up in a few 
days to determine his actions. ;* * . • * 



3hows. care for laboratory materials. • 



TUii stiident cliopsef; to sliow jiroper care and use of ISCS laboratory materials, 

' Student Aetion: . Using the materials only for their intended purp9se,pr re^ue^igt^ j 
peripj^sion to do otiier <;pecinc experiments with them When, being observed, Without 
his kriowjedge by the teacher or another designated ipersQn on . three or mote occa- 
sions. ^ . . . . . . . ' ' . V - 



Teacher's Note: This objective may be assessed at'any time tjbiat .the {Student is re- , 
sponsible' for a learning activity in which equipment and supplies are required./ Use 
.a few minutes of dass. time for a whole-group discussion of the reasons for handlmg 
laboratory materials properly. Such reasons include: (1 ) If damaged, they are lost 
to use by students wild need them now. Short supply means waiting in line. 
(2) riiey cannot readily be replaced. Replacement usually takes several months at 
best: (3) If' materials are handled properly, they may be uf;ed for other than regular 
,activitie>; (with the permission of the. teacher and aftec makin]^ a proper request). 

Performance (^heck A: Your- teacher will observe you for this check when, he, can. 

Remediation: V I )• In a private conference, ask the student why he chooses, to mis- 
handle. equipment. Help, him to evaluate his reasons, and ask for his cooperation in 
• the^^future. . If he agrees, ^rcassess the objective later. (2) If aft^?r the conference he 
still does not agree, ask hini if he t'ecls that he should be penalized and what he 
thinks woujd he an apprppriate pic'nalty. Give hini another opportunity for compli- 
ance. (3) If he is still uncooperative; apply a penalty for mishandling equipment. 
Tlijsmay mean denying him use of the equipment either temporarily or permanently 
or taking some other suitable action. . 




lyiaVhes metric linits to the quantities of measurement that they express. 

The student classiiles metric units of measurement as to the quantities they measure. 

Student Action: Matching the metrif units to the quantities they express in at least 
four of the six cases. ^ * 

A: I . Mass. gram ^ 
2. Volume, liter 
^^Specct,liVcrcM^/s^^^^^^ 
^ ^ v B: 1 . Mass, gram 

2. Volume, milliliter 
. . . . 3.* Speed, ijieter/second 
C: I. Masf^, gram 

.2. ::Vdlume, milliliter . 
'J?; peed, meter/second' / 



v 



'4. Temperature, T 

5. Length, centimeter 

6. T)ensity\ gram/mitliliter" 

4. T emperaturo, 

5. Length, centime^ter 

6. Density, grani/cc (ml) 
-4. 'PemperaturcT 

5. Length, meter 

6 . De nsi.t y , gra m / m i 1 1 i lite r 



oi 

EXG 

2-2 
1 





2-3 
1 
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Performance Checfi; A: Listed in Colurriin A below . are six xiuantities commonly 
measured in science: -^py thiem (S^nto youit^paper/ : / 

From Column B, choose the metric unit used to express each of these quantities 
and writ^ip it on your .paper after the quantity it 

ColumftA - - ' ^ ' ' .Column B } * . 

'"'. (QuantifiesV \ ^. . . (Unit&l , 

' I. Mass . gram/ milliliter • foot 

. ;,2i Volume ''ft'^' meter/seicohd - ^ „?'0 

'yr Sptited (distance/time unit) pound, - , r liter 

4. Temperature . ' cm/second ''K, , ^ t 

5. Length , gran:i centimeter 

6. Density (mass/unit volume) . \ quart pound/cu ft ^ 

Remediation: First, check *to «ee if, the student knows what you mean by metric 
unit. If not, Excursion 2-2* should help, if yoO have a cppy^of ISCS Level L haVe 
the student do j^xcursion M . If he missed "speed'' and *Mensity'/' the problem may 
be Uiat he did not know what these 'terms were and . skipped them*, Poinl%)ut that 
they, are defined in Column A and that the appropriate unit? need only to be substi- 
tuted. ^ ^ ^ ^ . ' 

Indicates^ factors dn which weight depends. 

, .. ^ . ■ ■ * • / ■ . ■ ' . » • 

The student r ecalls that the weight of an object depends upon (1) the mass of the 
object, (2) thcvmasjyGf the planet, and (3) the distance from the center of the planet 
to the object. ■ 

■ ■ . • ' ■ '■ ' " ■ . * ■ ^ 

Student Action; Stating at least two of tlie following factors which determine 
\Veight: (1) the mass of the object, (2) the mas^ of the planet, and (3} the distance 
from the center of the planet Ao the object. , 

Performance Check A: SuppojJe that in the year 2001 A.D. you are asked to lead a 
team of astronauts to the planet Snoopy in a distant solar system. State two of the 
three things Which Would determine your wei^t on the planet Snoopy. 

*• 

Remediation: This is a good question for applying knowledge from Ex(3ursion 2-3. 
Refer the studtent to pages 375 and 376. where th^relationship between mass and 
weight is made. - ; \^ 

Selects the property of matter that depends upon location. 

The studentTQcalls that weight is dependent upon location. 

Student Action: Sejecting the entry **weight.'' 
' A: a ^ 
B: b 



■A 



Performance Chedk A: Select th? lettea* of the prdrp^rty of a solid, (that Would be ' 
different oh the- earth, the moor) ^ aiid Mars. 

- ^ -^^/^^a,, Weight-' .;■ >x-. 

.jV'-; " ^ b.,Mass ■' - 

>■ • ■ • V-- Volume ' ■ . ' ■ ■ 
d. Color ■ . _ / , ^ ' 

- • , ^ ' ' ' . 

Remediation: (1) Make sure that the student knows the terms you are using. Then, 
for each term, ask whether that property would change, if an object were moved to ' 
another playlet. (2) Chances are that a confusion will occur between^the terms mass 
and weight, If so, refer the student to Excursion 2-3 which' 'distinguishes between 
them. I ' 

> . . ' ' • ' " ' — 

Selects factors which determine weight 6n earth. , , ' 

The student recalls that the important factors determining an object's weight are the 
earth's mass, his mass, and his distance from the center, oT the e^irth. 

. Student Action: Selecting the entry that includes the- following: the earth's mass, 
his mass, and his distance from the center of the earth. - - . 

" ■ A: b ■ ■ ■ ■ ' 

Bir a ■ » 
^ ■ •. C: c ■ • . ■ " 

\ Performance Check /y' W^pte the letter of the ^hpicfe;below which lijts the important 
factors Jth^t determine^yoor weight on earth. ' . ^ ^ - - . 

a. Your mass, volume, and distance from the center of the earth 

b. Your niajjs and distance from the center of the eafth, and the earth's mass 
" , c. Your mass and volume, and the earth*& mass 

*d. None of these . / ' 

■ - ' ' ■* -x " . * ' 

Remediation: Check to see if the student is confusing mass and weight by asking, 
*'If you were 100 miles above th^^ earth, Nvoiitd your '^yeight be-the saitierless, or 
^ more than your weight on the earth?'' If this confusion is his trouble, refer him to , 
Excursion 2-3, where the distinction is made. If he has simply forgotten these ihree^ 
conditions, have him review page 375. . ' 

. ^ . ■ ■ ' ■ ' -^z 

— . . : ^ _ ^ _ 
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Chapters 3 arid 4 ^ ^ ^Performance Check ' 
- Excursions 3-1 thru 4-3 Summary Table 


Objective Number 


Objective Description \ 


02-Core-l 


Names the State of matter of air at room temperature 


02-Core-2 


Recognizes the type of results producfed by identiqal experiments 


02-Core:3 


Decides whethp/a single test provides definite evidence 


, 02:Core-4 / 


Selects the better of two opei'ational definitions 


'62-Core-5 \ 


Uses concept of defining operationally to evaluate an operational definition . " 


02-Core-6 


\ ■ * ■ ■ ' , 

Sheets e><amples of operational definitions 


62-Core 7 


' —T- — Z ■■ : • . , ■ ' ""^1 

Selects an identifying test as an operational definition 

■ ■.. -• ■ ■ • . — ■ • '1 


02-Core-8 


Explains similar test results from different substances 


02-Gore-9 


Names gases On the basis of test results-: 


p2-Core-10, . . 


Names the reactants and products in a chemical equation \ " 


' ' -i 

02-Corell 


Writes a vvord equation for a chemical reaction 


02-Gore-l2 


Selects gases and things made of matte/ \ . . 


02iCore-13 


Selects reactants which contain a common hriatter particle 


02-Core-14 . 


Selects a situation using a control . 

: — — ■ ■ ' .. ' — ^- 




... ■ , <»#'.- 

Gives the definition of co/7lro/ . ' . * . 


. .02 00/6-16 


States why controls are used in experiments 


• 02Core'17 


Tells how to identify matter particles in an unknown substance 


02-Core-18 


Seiectsaconclusionconsistent with the given data • ^ * ■ 


♦ 


■ ■■ . ' v.. ■ • . . •• ■ 



I* 


Materials 


Observer > 


■ ( 


I 

5 


, Quick Score 
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Objective Number 


Objei^ive Description - - 

1 ' <■ H V 1 ' Ml ■!■ ' ■ . . . • '.^ 


02-Core-19 . 


Decides whether the number of kinds of matter.partiples is equal to the kinds of mattier 

- ^ . ' ■'■ ■ '' ■ — — '-^ — ■■ <■ . 1 


02.Exc3-1-1 


Recognizes the impfication of the same product from e( set of substances reacting with the 

— >- : -n • V:- 7— ■ — '■ '-^ T — — ■ ' ' ' ,1.' ' ;' 


• 


same reactant ' *^ ■ , . 


02-Exc 4-1.-1 


Selects the variable to be Studied • . 


02-Exc 4-1-2 


Names factors to be fiontrblled other than the independent variable " ' 


02 Exc 4-2-1 


Remembers a sensitive test for iodine 


02 Exc 4-3-1 


Explains identical prpducts from different burned substances ' . ^ 


■* 

01-Core-2R ' 


States what to do if chemicals s^ill on someone . ^ 


01-Core-3R 


' ^ — - ■ • V'>':-^^ : — — '-^^^^ — ^ — ^ 

Follows safety procedi^res during a chemical reactioh ^ . - 

. ■•■ ■ »■ . ^ : '. • W ■' . ■ ' 1'. 


01-Core-7R 


Draws a diagram to show the makeup of matter . - ' ' ■ , 


01-Core-9R 


\. t '- — - — : • "T—;^ — — 

^elects statements taken from the ISCS particle model 


01 -Core- 1 0R 


Selects the best description of a scientific mociel ^ ' 

.. ■ _ t •■ 


01-Core^15R 

■ ■••1 ' 


Indicates that all matter is made up of particles • 


01-Core-24 thru. 28R 


(Student's responsibilities) 

■'■%-. 
















: ^ f 

1 ... 
'. : — ^ > W" ■ .y — s- 



ERIC 



i 







1 

O 

'I 


Spedal Preparations 
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I^erformance Check A: Ann hi'iX.eld two chemicals: A gas w^s given off. The gas 
put* out ^ burning niatch. - When asked if the gas was Cinfcon dioxide, Ann said, ''It 
might be^ but ! don't know.for sure.'* ' v 

1. VVas Ann right in saying thjiit ^he.'y;Quldjiot tell what^e^g^^ eVen 

though she had tested it. with the buriung jmtch? 
* \ .2. Explain your' ahi^vVerr - . - . ^' ^. 

/Remediation: ( 1 ) This idt^a is never stated as a Yule in the text but is practiced often. 
For example, after tlie unknown^gas is tested in Activity 3-14, jt is suggested in the 
text that further tests are necessary^ as several gases might react thif; way in this one ^ 
test. Activitiejy 3-15 and 3-16 provide two more tests of the substance, and the 
reaction is the same: Therefore, coHfidence in the original conclusion is iiifTeased 
with each test. (2) Self-Evaluation 3-8 te^ts this v.t>ry ppint. . (3) You may want to 
suggest -tliat the student look in this unit fdr other examples of multiple tests meid;. 
to identify a substance. * . T . . 

•' ' . ' ' ' — ' ' ' ' ' ' ' . ' i ' I pi i ' ■ ' 

Selects the better of two operational definitions. 

The student applie s the concept that an operational 'definition of a substance states 
a procedure for detecting that substan'^ce by a property or set of properties unique to 
the substance. * - . . ' • 

■ ' . .. ' 

Student Action: Respond|iig negatively and to the effect'that the proposed defini- 
tion II includes many. gases a;^d therefore is not a good operational definition. . : \ 

Performance Check A: Operytionul definition 1: Carbon dioxide (CO-i) isa gas which 

puts out fires, turns phenol red to ycHow, and turnsslimewater milky. 

Operational definition 11: CO2 is a gas which is colorless, odorless, and tasteless. 

Operational. definition .11 says CO2 can be detected or^identified by observing, the 
properties of the gas itself. It takes less work than the first operational definition. 

1. Is operational definition- 11 as useful as operational:i|efinition 1? 

2. lixplain your answer. *• 

Rer^ediatlon: (1) Check the student's response to questions 3-8 through 3-10. 
Remind him that at that point, all. he knew wavthaji the gas was colorless and had no 
odor. (2) Then have him review pages 28 through 3L and ask him whether the 
properties he listi^l in 3-20 (the operational definition of CO^) were those which 
were the same for both air and CO2 or applied only to CO^^, and why 4hey were 
grouped together. - - ^ ' 
■ . . • ■ . \ ■ 

Uses the concept of detlni'ng. operationally to evaluate an operational definition. 



The student applies the concept that an operational definition must include a " ' \ 
property or set of properties unique to the substance being defined. * V 

Student Action: Responding negatively and the effect that the definition fits 
more than one substarice and an operational definition must Contain a property or 
set of properties unique to the substance. * ; 




4 



02 

Core 




PjBrformanci'Ch^ck A: Becky testeci a bottle of atron and a bottle^jf batrogen. Hei 
data ahi given in the table below. ' , " • . 



■ .. f 
4- 



r* > ' ' 

* ' a , 

1 1 ^ 


GAS 


Atron 


Batrogen 


Reaction with a certain solution 


turns red 


turns red 


Reaction with a Hghted match 


btirns 

explosively 


burns 

explosively 


Ht'fects on the nose 


smells bad 
and stings 


smells bad 
and stings 


Reaction with phenol red 
k • . 


i'hrns it 
yellow. 


turns it 
green 



She then opertitionally defined atron gas ds^a gas which ( 1 ) turns a certain solution 
red. (2) burns exnJosively, and (3) has a bad smell and sting?> her nose. 

1. Is thisii good operational definition far ^/ro;^?? * .„ 

2. Explain your answer. • . • 

Remediation: This is an application of the idea expressed in question 3-20. Ask 
what difference there is between this gas and the other, using the operational defi- 
nition given In the check. 



Selects eXatiiples of operational definitions. ^ 

The student classifies any statement which tells how the substance can be detected 
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,as an qperational definition of the substance, 

Student Action: Selecting statements which tell how to detect a substance. 
/ A: a and d ' - 
B: c and d 

C: b and c ' ^ 

* Performance Check A: All the statements below ^re tfuc. Record the letters of any 
of the statements which are oper^jitional definitions. 

a. "Oxygen is a gas that causes a glowing splint to burst into flame when the 
splint is placed inta<r'container of the gas. , 

b. Chlorine is one of several greenish poisonous gases. 
• c, Nitfogen is a Colorless, odorless, tasteless gas. 

d. Iodine is a purple gas that forms when a substance that contains it' is 

heated. ^ . 

• ■ - '/ ■ 

Remediation: (1 ) Have the student try to apply tlie question, "How do^ tell when 

I have sbijie oi' itT to each of the choices. If the description cannot be used to an- 
swer. this ciuestioji, then it is not a'rf ope rational definition. (2) This idea is expressed 
on page 31 and iri the answer for Self-Bvaluation 3-9. • 



ERIC 



St 



Selects an identilying test as an operational definition. * 

The student applies the concept that an operational definition of a substance^ consists 
of test or sot of tests specific for the substance. 



Student Action: Select int; the statement that describes a way to detect the sub-' 
stance.' 

A: c ' ' ^ 

B: b ■ -9^ 

C: b ^ 

* I 

Performance Check A:. Consider the following facts. 

a. Lithium particles are present in many substances. * 

b. Most substances containing lithium particles are white. 

c. Substances cojntifining lithium tiyn a tlame a bright red color. 

d. Substances containing lithium, potassium, and sodium particles have a 
high boiling point and dissolve very easily in 'water. 

Choose the one statement^ above Jhat' is an operational definition lor lithium. 

Remediation: (111 Suggest that the student review page 31. (2) Have him check 
his responses to Self4:valuations 3-^) ai\d 4-6 and tell you what these tell him about 
oxygen and iodine. (3) Ask him whieh statenient in the performance check tells him 
the same kind of things about the substan(*rs under discussion that those two self- 
evaluations tejl about oxygen and iodine. 

■ — * — . ■ — . ■ ' 1 ■ . 

Hxplains similar tesf results from different substances. 
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The student applies the concept that different' substances which contain the same 
kinds of matter particles yield similar results to the same tests. 

Student Action: Respoiuhng that the substances react the same way because they 
probably conliwn sonie of the same kinds of matter particles. , 

Performance Check A: John put some Jiydrochloricacid on baking soda and on coral. 
In both cases bubbling occurred. John collec;rfed some of each-pf the resulting gases. 
In both eases. the gas turlied limewater cloudy iuulput out fires^quickly. How could 
such dilTerent substaiices as bilking soda and coral both produce gases which react 
the same way? 

Remediation: (1) To answer this check, the student must recognize t[iat the two 
t-cst results suggest stroiigly that the gaj^ is the same in both cases. See question 3-20. 

. (2) The^tude.nt must al^) reeogni/e tluit when different reactants produce the same 
products. U;Vis likely thai they arc. composed of similar materials or at least shar^ 
sonie of ih^^^ same kinds of substances, See question 4-16. (3)(*'*hcck the student's 

u1|||f^er to Seff-I^valuation 3-7.. .(4) Suggest, if necessary; that he do [excursion 4-3, 

- wJiich focusus on the 'conce^pt of this objective. 
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Names gases On the basis of test results. ^. . ' , 

The student elassifies eaeh of four sets of properties as characteristic of catbon diox- 
ide, of hydrogen, of air, or of an unknown gas. . • , 

Student Action: Matclun^ carbon dioxide with the characteristics 61" turning phenol 
red to yellow, making linieWiiter cloudy, and not supporting cpmbustipn; air with 
,the characteristics of not changing either the phenol red or liniewater, but support-* 
ing Coinbvustit)n; hydrogen with the characteristics of not changing phenol red or , 
liniewater. but exploding in a tiame; lind the unknown gas w'lth'the characteristics of. 
turnijig phenol red clear, not reacting with liniewater, ant( not supporting combustion/ 
A: I . carbon dioxide. 2. air, 3. hydrogen. 4. unknown 
B:- I . air, 2. unknown, 3. hydrogen. 4. carbon dioxide / . 

C: I. air. 2. hydrogen. 3. unknown. 4. carbon dioxide # 

9,. 

Performance Check A: Samples of air. hydrogen, carbon dioxide, and an unknown 
gas were tested. The relSvult*s are shown in the table below. List the sample num- 
bers on your* paper.' After each number, write the name of the gas in the sample. 



GAS TI-STHI) 




TI'STRI'SULTS 




SAMPLE 


PHKNOL Ri:i) 


LlMliWAlBR 


BURNIlfir, MA TCH 




turns it yellow 


turns it floudy 


puts it out 




no change 


ijo change 


keeps it burning . * 


3 


no change ' 


no change 


explodes 


4 


turns it clear 


no change 


puts it out 



Remediation: (I) Have the student review this item. Referring to his answers to 
questions .M3, 3-15, 3^17, and 3-21. This may also give the student a chance to. 
see the application of his notes to solvnig pA)blems in science, (2) Check his answers 
to Self-l'>aluations 3-5 and 3-(). '' * , ' 
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Names the rcactants and product's in a chemical equation. 

The- student dassjfies components of a chemical reaction as either reactoj'rts Or 
products. 

Student Action: Naming those substances written to the left of the yields symbol 
as reactants aijd those substances written'to the right of the yields symbol as* 

products. - ^ ^ ♦ 

A: I . hydrogen and calcium sulfate 

2. calcium and sulfuric acid 
B: I. sodium sulfiite and silver nitrate - 

2. silver sulfate andsodiun'i nitrate . 
C: 1. hydrogen nitrateynd cadffiium suinde * . ' 

2.. hydrogen sulf ide and cadmium nitrate , . ' 

i3 



Performance Check A: 

1. Name the products in the reaction below, 

2. Name the reactants in the reaction below 



calcium + sulfuric acid hydrogen + calcium si 

Remediation: (1) This converttion is discussed on page 36. After a review of page 
36, you may want to give the student other examples such as the- following: 
nail + blue solution. copper coat + clear solution, nail + water rust + water 
(2) Htiv^he student review his answer to- Self-Evaluation 3-4. 

Writes a word equation for a chemical reaction. 

The student applies the conventions for wdrd statements for jchemical reactions. 

Student Action: Writing a word stateip^nt for a chemical reaction in which the 
products are written to the right of thrryields symbol and the reactants to the left of 
it and each of the products and each of the reactants is linked by a plus symbol, 
A: calcium carbonate + hydrochloric acid 
- . calcium chloride + water + carbon dioxide . 
B: sulfuric acid + lead lead sulfate + hydrogen 
C: sodium sulfide + silver nitrate silver sulfide ^ sodium nitrate 

'PjorlormanGe ChedrA: Write a word ^statement for the following chemical reaction. 
Calcium chloride, water, and carboft dioxide are formed when calcium carbonate 
reacts with hydrochloric acid. 

Remediation: (DA student might miss this simply because he does not know that 
a word equation such as *\shell + hydrochloric acid carbon dioxide'' is called a 
word statement/ Check by reviewing hij>^response to Self-Evaluation 3-^, If nec- 
essary, define word statement for him. This is introduced on page 32, (2) Give an 
alternate check as a review or use* new cxaiiiples from the core. 
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Selects g^es and things made of matter, 

«« 

The student applies the concept that gases are matter. 

— . ^ 

Student Action: Labeling as matter anything which he labels as gas, _ . - 

A, B, andC: For any G 'after ^a word there must be a corresponding M, 
It is iri*elevant to this objective whether the student identifies theVntries 
correctly as gases. 



Performance Check A: Copy the list of words below onto your answer sheet. Place 
a G. after the things which are ga^ses. Place an M after those things wliich are matter, ^ 
You may place both a G and an M after a word, ) 

1, Ice . . . 

2. Oxygen 
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'3. Wind 

4. Air 

5. Carbon dioxi'de 



■ ■ ■ ■. ■•• ■ - . : ■ ■ . • ■ ■ • 

n: (1) This concept was developed in Chapter 2 and nailed doWn in' 
-7 through 2-1 1. {%) After the stiident has reviewed these 'activities in 



Remediation: 

Activities 2v ^ 

his Record Book, ask him why the bag weighed Uss aftfer the gas escaped than before- , 
(3) Compare his' answe7 witlV' tKe statemenV*6^^ anytliing'tHJt has ifftass 

is defined as matter. 
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Selects reactants which, contain a common matter particle. 

The student applies the concept that when a set of substances produces^the same 
product or products when reacting with the same reactant, there is evidence that the 
set of substances all contain a common matter particle. • 

Student Action: Selecting the reactants ^Ybi.ch react with a common reactant to pro- 
duce the same product as those which are rnqst likely to contain similar matter 
particles. vV/> 

A: The red solid and the amber solid ^ • 

B: Colored solutions B and C 

C: GolorlessMiquids A arid C ^ ' . 

Performance Check A: Louie did the reactions below which involved hydrochloric 
acid (HCl). • 

■ I . red solid + HCl ^ greenish gas ( I ) + colorless liquid 

2. orange solid + HCl + greenish gas (2) + colorless liquid 

3. yellow solid + HCl yellow solid (3) + colorless liquid. 

4. amber solid + HCl greenish gas (4) + colorless liquid 
He then tested the gases and' collected the data below. 



G RHENISH GAS 


BURNED 


ODOR 


COLOR IN TARTON SOLUTION 


4 


slowly 


' sharp 


■ ^ — ^ — ^ — t^^ — ' 

pink 




exploded 


none 


blue \ 


4 


slowly 


sharp 


pink 



Which of the solid reactants red, orange, and amber - in the reactions above 
probably contain similar matter particles? ' 

l^emediation: (1) This test item is based on ActLvitie|3-21 through 3-25. Have'the 
student review that section with this performance check available, and see if he can 
'find the parallels. You can pair students and let them review the section together 
or*review this.section with the individual student. (2) Suggest that the student do^ 
Excursion 3-1. which is an application of Activities 3-21 through 3-25. Those are" 
uiore concrete operations than tliis performance check and therefore may be easifer 
to understand. , " 



Selects a situation using a control. ; 

Th(? student classifies as a control that portion of the sample to be' tested -whrch jfi 
subjected to all the experiinental con^litions except the variation of the .variable 
being examined. - 



StlideiVt Atftiohi' Sfel^ctiifg 'the^'^Gne 5;itilatrdtr1n^^ich •a-control^anipleM^i)rej« 
A: d ' ; 

B: a 

C: b ' ' 

Performance Check A: Select any of the procedures below in which a control is 
used. 

• a. (^ail put a solid into a beaker of water. She heated the solution to increase 
the speed at which the solid dissolved.. The solid dissolved, 
b. Ron heated solid, blue copper sulfate. It turned white, and something that 
looked like water came out of the test tube. He didn't have any plain water, 
but he had a colorless salt solutio-n handy. He added half the salt solution to 
tlte white crystals to see if it was water that had been given off. They turned 
^ blue. 

^ c. *Bobbic wanted to see if a new plant food she bought really worked. She 
added the plant food to one tray of tomato plants which sKe watched grow, 
^ ' The tomato plants grew very w^ell. 

d.^ Cathy wanted to know whether beans cooked tastei* covered or uncov- 
ered. She opened a can of 'beans aiUl put half the beans irtto each of two 
aluminum pans. She turned both burners to the same temperature. She 
covered one ofllie pans. 1'he other she left uncovered. The covered beans 
cooked faster. 

Remediation: (1) Question the student about the various incorrect 'choices. How. 
Tor instance, dges Bobbie in 02-( ore-14A, part c, know that the plants grow better 
with the plant food? (2) C heck the responses to theCheVkupon page 47 to see if the 
student practiced determining control??. (^) If Hie student has not done Lxcursion 
4-1, suggest that he do so and then recheck him, using an alternate performance check. 

(fives the definition of ro////Y>/. u 

The student recaps the definition that a control is a sample equivalent to the sample 
being tested and to which all the experimental conditions are\applied except the vari- 
ation of the variable being studied. . \ 

Student Action: Responding with the effect of the definition above. 

Performance Check A: In an experitnent, what is a control? 

Remediation: (1) This^oncept is used"often in the core and is explicitly slated in 
the last half of part I). Excursion 4-1 . (2) Have the student look iU situation. 2 of 
the Checkup on page 47 and then try to w^ite a defi.ilition of ronttol. 
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States why controls are used in experiments. 

The student recalls that a control is used in an experiment to help identify the vari- 



able which is most related to the results of the experiment. 

/• Jl Student Action: Responding in effect that a control is us*d to make sure which 

variable is most related to the results. 

Performance Check A: Why is a control used when an experiment is being done? 

Remediation: Expect a wide range of answers stating the essence of the idea. (1) 
Have the student review the series of activities beginning with Actjivity 4-12. (2) 
Then ask what information he gained from using tube and nail number 4 or what 
information he would not have if tube and nail 4 had not been included in the activ- 
ity. (3) If you feel that the student still does not have the concept, suggest that he 
do Excursion 4-1 , pages 389 and 390. Then reassess the objective, using an alternate 
performance check. (4) Have the student review his answer to Self-Evaluation 4-1 K 

,.,1 — ' ' t. ' ' ■ ' 

Tells how to identify matter particles in. an unknown substance. ^ 

The student recalls that matter particles in a substance can be identified by using 
chemical tests on the substance. 

■ > 

Student Action: Stating in effect that matter particles can be identified by chemical 
tests\ ~ 

Performance Check A: You are a famous scientist. A friend wants yj)u to find out 
what matter particles are in an unknown material which has never hefen studied be- 
fore. What would you need to do to identify the matter particles in the unknown 
rtjaterial? . . 

Remediation: ^1 ) Have the student review how he would find out if hydrogen {H2), 
carbon dioxide (CO^), iodine (h), or copper (Cu) are present in a.substance. Ques- 
tions 3-20, 3-33, 4-25, and 4-33 are critical operational definitions. (2) Have him 
check his answer to Self-Evaluation 4-2.. (3) After the studtmt has reviewed the 
material, you might show him a crylt^lline solid on the stock shelf and ask how he 
could nn<^l out whether it contains H^, CO2, or Cu. 
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Selects a cd»iclusion consistent with the given data. 

The student (classifies the matter particles in solutions by their reactions with the 
Specified indicators. ^ * . 

Student Action:] Selecting a conclusion consistent with the given data. 
A: c / 



B: d V 
C: b ^ 



4 7 



Performance Check A: Theron blue turns, pink if ;X matter particles are present; 
Braten orange turns green if Y matter particles are present* Theron blue solution is 
put into four test tubes. Braten orange solution is put into four other test tubes. 
A small amount ofisolution 1, 2, 3, or 4 is added to o^ch sample- of braten orange 
and theron blue. The results are shown in the table below. 



SOLUTION ADDED 


THERON BLUE 


r^—^ ^ . ^ f . 

BRATEN ORANGE 


1 


* ~^ : ' — '. ^ • , 

• turns pink 


no (;hange . / \ 


• 2 


no change 


turns green / \ . 


3 


no change 


no change ^ \ 

— . . . ^ — ^ . ■ ■ \ 


■ , 4 


turns pink 


^ /turns green ^ 



Select any of the following which agree with the data in the table. 
^ . Solutions 1 and 2 contain the same matter particles.- ^ 
b. Solutions 1 and 3 contain Y type matter particles. 
' c. Solutions 1 ai]|d 4 contain X type matter particles. 

d. Solutions 2 and 3 react with theron blue. ' 

e. Solution 4 contains just. X type particles. 
» • 

Remediation: ( 1 ) Thi,s item is based on the use of indicators to show thtf presence of 
substances as is the case with phenol red. By tj'ie process of elimination, using 
the data in the table and the suggested answers, jthe; results should be evident. (2) 
Have the student' review the answers to Self-Evaluations 4-5 and 4-7. This question 
requires such a lygh level of abstract reasoning that extensive remediation may pro- 
duce more frustration than it is worth. ' 

Decides whether the mnnber of kinds of matter Iparticle.s is equal to the kinds tof 
matter. i - 

i , ■ ... 

The student applies the concept that the number 
cle.s is less than the number of known materials. 



of different kinds of matter parti- 



v 




Student Action; S tating that there are fewer different kinds of matter particles than 
of known materials and citing in evidence tliat many of the materials he has tested 
contain the same matter particles. ^ . 

Performance Check A t^^ppose that the total number of different fnaterials is 
kfiown to be one trillioVf.'' >. 

1 . Is the number of different kinds of matter particles more thai\, less than, 
or equal to one trillion? 

2. What evidence supports your answer? 

Remediation: ( 1 ) Have the student cljeck his answer to Self-Iwaluation 3-11. (2) Ask 
him liow inany things he found that contained copper, iodine, and cafbon dioxide: 
What does the existence of different kinds of matter, each containing the same matter 
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particles, indicate to hint? (3) If he proposes a reasonable alternative to the forma- 
tion of materials by thrcombination of elemental particles, have him write it down. 
He should return to his alternative after doing Chapter 8 and tfy to defend it then/ 
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Recognizes the implication of the same product from a set of substances reacting 
with the same reactant. 

The student appHes the concept that when all bf a set of substances produce the 
same product when reacting with the same reactant, that is evidence thal*all of the^ 
substances in the set contain a common matter particle, 

V 

Student Action: Stating that the data imply that vinegar, hydrochloric- acid, and 
lemon juice ^11 contain a coriimon matter particle. 

Performance Check A:' AVhatdo the reactions below indicate to you about . the-make- 
up of the three solutions? ^ 

hydrochloric acid (solution) + seashells carbonic acid 

lejjjon juice (solution) + seashells carbonic acid 

viijegar (solution) + seashells carbonic acid 

Remediation: ( 1 ) This is'a difficult question that is answerable only by taking a con- 
cept developed in the chapter and adding to it a concept from this excursion. In the 
chapter, the id^sa^ ^expressed is that the products of a reaction come from all the reac- 
tants. Questit3iT tfec student to see whether he understands this idea, or suggest that 
he review Figute3-2, page 32, and the paragraph above it for a clue. In theexrcur- 
sion, the student is asked in each of two cases to keep the liquid constant and check 
for the presence of one of the contributions to the COo particle from within' the 
solid. In the case of this question, the solid is kept constant and the student is. asked 
to find a common contribution from the liquids. (2) A good remediation for this 

objective woulf^e a review of Chapter 4 where these ideas are developed. 

« 

- . . . r .. - 

Selects the variable to be studied. 

♦ *■ 

The student applies the concept that in an experiment there is a factor whose varia- 
tion is being studied as a result of changes in the independent variable. 

Student Action: Selecting the variable to be studied. 
A: Tire mileage 
^ B: Tooth decay 
C: Fading of the paint^t % . 

\ ' ■ f 

Performance Check A: There are many variables in the problem below. Name the 
variable which changes because other things are changed on purpose. 

, Problem: A tire manufacturer wants to know which of three kinds of cord material 
will help his tires get the best mileage. 



Remediation: Review pages 383 and 384 and, usin^ the problem investigated thefe, 
have the student identify the variable which changes because other things were 
^ changed on purpose, - < * . 
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Names factors to be controlled other than the independent. variable. 

The student a pplies the concept that in experini^ptal situations there are factors 
other than the independent variable whose variation must be controlled if the data 
are-to be interpretable. .r. 

Student Action: Naming two factors other than the independent variable whose 
variation must be controlled. 

A: Two,^uch as the following: ( I ) the type of gasoline, (2) the oar used to 

test the gasoline, and (3) thcirefinining process. . 

B:« Two, such as the following: ( I ) the type of shampoo base, (2) the manu- 
facturing process, and (3) tht seriousness of the dandruff problem on which 
the testing was done 

C: Two, such as the Ibllowing: (I ) the type of shoe, (2) the 'manufacturing 
process, and (3) the testing conditions 




Performance Check A: In the following problem, identify at least tw^ 
which must be kept constant if the experiment is to have usable results. 

Problem: A gasoline refiner wants to know which of three additives will cause his 
gascJline to give the best mileage. 

Remediation: (1 ) Give the student an-examplc^ in which two or more variables are 
unc()ntrolled. To use Performance' Check A as an example, suppose that the additives 
were the^same but were used in a Volkswagen, in a Mercury, and in a Cadillac. The 
^Volkswagen gets 25 miles per gallon, the Mercury gets 15 miles per gallon, and the 
Cadillac gets 10 miles per gallon. What is the effect of the additive on mileage? 
HowcouJd you modify the experiment to get some meaningful results? (2) Have the 
student review this excursion. (3) If he still misses this item, he may not be ready 
for this level of abstrac^on and it will simply take time before he is able to uhder- 
.stand the concept. * \ • < 

keme|nbers a sensitive test lor iodine. 

The student reciilHs that a sensitive test for iodine/ involves (I) adding a chlorine 
solution and mineral oil to a solution of a compound which may contain iodine 
and (2) shaking the resulting mixture well until the released iodine turns the' mineral 
oil pink. 

Student Action: Respondi ng with the chlorine solution-mineral oil test for iodine. 

Performance Check A: \x\ Excursion 4-2, you learned a new, more sensitive proce- 
dure for detecting the presence of iodhie. Describe the main parts of thrft proce- 
dure. If yog would like to review the less sensitive procedure, you may look at j)age 
55 in your text. • - 
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Remediatipn: Have the student look at his answer to question 5 for the 'results of 
mixing iodine 4nd mineral oil and at question 11 for the results of mixing chlorine 
solution and iodine. * , . * 



Explains ideiiticaPproducts from different burned substances. 

The stydent applies the concept that a sot of substances reacting with the same reac-- 
tant to produce *he !>ame product is evidence that all of the substances contain cer- 
tain of the same elements. 

Student Action: Re^po^nding to the effect that carbon is found in many substances. 

Performance Check A: In Excursion 4-3, you burned turpentine, Styrofoam, and 
wood. Hal-h produced soot (carbon), carbon dioxide gass or both. There are thou- 
sands of substances in the world which ^jrodiice these same results when burned. 
What conclusion about the conteats of these substances can you make? 

Remediation: Review the reaction of nitric acid on the nail coating as Recorded in 
Table 4-3. This excursion is>MT-application and expansion of the ideas developed- 
through question 4-16 in the core, namely, that when the same substance is produced 
from reac^ants, the reactants contain similar substances. 



Chapters 5 and 6 
Excursions 5-1 thru 6-3, 



Perfprmance Check \ 
Summary Table 



Objeetive Number 



Objective [Ascription 



03-Core-1 



Recognizes the relationship between matter and elements 



b3-Core-2 



States the term for substances made up of a single kind of atom 



03-Core-3^ . 



Names the matter particles which compose all elements 



03-Core-4 



Selects the diagram that best represents an element 




03-Core-5 



Recogniwsth^omposition of matter 



03Core-6 



Recognizes the nurtlber of kinds of atoms for each element 



03Core-7 



States the number of substances which cannot be broken down by chemical means 



03-Core-8 



Draws and explains a diagram of an element 



03-Core-9 



States, how many kinds of atom? are represented by the symbol for an element 



03-Core-10 

r ^ 

03-Core-11 



Selects the co^fe^ct formula for a stated nut and bolt combination 



States the numj^er of particles represented in fo^-mulas 



03-Core42 



\ 



Interprets the numbers in a chemical formula 



03-Core-13 



\States the number of different kinds of particlQS represented in a formula 



03-Core-]4 



Wntes the formulas for the pin-button combinations given 



03-Core-15 



Uses Vie conventions of chemical formula writing 



03-Core-16 



States whether or not a formula contains information aboyt the ordering of atoms 

. — ^ ^ . I fc... — , 



03-Core 17 



03/eore-18 



Indicates the number of different kinds of atoms that may be in a substance 



*E)^lains why many substances but few elements are known 
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Objective Number 

* 


Objective! Description 


^ ■ 

03-Core-19 


Explains how all substances can be made from qnly abput a hundred elements 


* 

03-Corer20 


' ' \ ^ \ - • " " ■ — • 

States the term for mixtures of solids dissolved in liquid 


03-Core-21 


Names'the process in which solids disappear into a liquid ^ 


03-Core-22 


States whether atoms are created or destroyed in fprniing solutions 


03-Core-23 - 


ft 

Decides whether all parts of a solution contain a dissolved substance ^ 

^ . . ^ 1 ^ ^ r ■ r X ■ ' 


03-Core-24 


Heats a substance in a test tube properly 
■ - - • j: , « « — ^ : — — 


03-Core-25 


States what happens to atoms in a chemical reaction 
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03-Core-26 


Explain^the lack of reaction of two elements heated tojiether 

> - r 1 ■ 


03-Core-27 
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Indicates whether atoms are created or destroyed ig.chemical reactions 


03-Core-28 


' Describes a test for the completeness of a reaction in which a solid forms 


b3-Core 29 


Recognizes the relationship of rfeactant-prodiict masses . 


03-Exc 5-1-1 


Selects factorsiinvolved in naming elements ' 


03-Exc 6-1-1 . 


Calculates the number of particles of solute in a sample of a liquid ( 
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Recognizes when a chemical reaction has Occurred ' * 
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States a test for determining whether the atoms of a reagent are used, up ih a chemical 
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Selects characteristics of scientific models. o ^ 
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States two things a scientific model does ^ - 
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Selects examples of operational definitions 
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Recogtii/J^ the relationship between matter and elements. 

. The student applies the conc^ept that all that which ^ matter is made up of elements 
or combinations of elements. 

Stgdent Action: Designating all entries labeled as being eomposcd of matter avS also 
being made, up ofelements or combinations of elements. For every M there must be 
a'corresponding E and vice versa. The validity of.the material composition of any 
entry is irrelevant to ihis objective. 

Performance Check A: Copy the list of words below onto your paper. Write b after 
those things which are made up of Cklements or combinations of elements. Write M 
after those things which are made up of luatfcr. You may put au K and an M after 
the same word. 

1 . Window glass ' ' 

2. Leather 

3. Wood 

'4. Space I • ' , 

5. 'Light . ' . 

Rerfiediation: . (1 ) The stuctent must first recogni/.e that all substances are matter: If 
he then recalls that all niattcr is made up of elelnents. this question can be answered. 
Ask for some examples of matter hi the room-. If responses. are not forthcoming, the 
problem is that tile student does not equate matter with substance. (2) In that case, 
ask which of the-'iiems in the performance check he could measure with a balance to 
find their mass. Ask him what we call things that have mass. If he can't answer, have 
hitn- do Excursion 2-3 to establish that all matter has mass. (3) A review of page 5^> 
should help +iim to understiuul that all matter is made up of elements or combina- 
tions of them. " 




States the term for substances made up of a single kind of atom. 

The studejit reuH^sJIiat vlements are substances made up of a single kind o( aton). 

Student Action: Res ponding with the term cicincni. 

- '-^ ■ % _ . 

Performance Check A: What term is used to name a substance. made up of one and 
only one kind of atom? • • 

Remediation: Refer, the student to page 5') of the text, where this information is 
given. ' , !. ' ^ • 



Cbre 



iSames the matter particles which compose all elements. 
The student recalls, that att)ms ar^ the particles which nuike up an element. 
Student Adtion: R|.'sponding with the term aiom^. 



ERIC 



Performance Check A: What is the name of the matter particles whkh make up ele- 
ments? 

Rem^ljation: This piece of information can only be learned by memorizing it. The 
fact that atoms make up all' matter is stated in the final paragraph of page 59. 



3 



; 1 Selects the diagram that best represents an element. ' ' 

The student applies the concept that an element is composed of one'and only one 



kind of atom. 



It 



c, 

Student Action: Selecting the diagram which usas only one symbol. 
A: b 

B: d . ■ 

C: c V . 

Perforhiance Check A: Hach ditietent shape in the diagrams below repj^sents a dif- 
ferent kind of atom. Which diagram best represents an element? 



03 

Core 
4 




Diagram a 



Diagram b 



1- 



Diagram c 



Diagram d 



'Remediation: (I) First find out if the student understands that elements ar^ made 
Op of one kind of atom. You may have him reread page 5^>. Ask if the symbols are 
all alike in any of the exam|)les, as atoms are all alike in any given element. (2) Re- 
ferring to page 83, ask the student to use Figure 6-1 to get the nuts and bolts tiiat 
would represent the olanient lead. (3) -Have the student, review his answer to Self- 
Fvaluation 5-1 . i " . 

H - . ^ M 

I ■ ■ ■ ' — ^. — I ' ' I I 

Recognizes the composition .of matter. . ^ 

The student applies ithe concept that all that whigh is matter is made up of atoms. 

Student Action: DcsiKriatinj all entries which he has labeled as being made up of 
atoms 'iis being composed of matter. c^cry M wl^ich follows an entry, there 
must be a corr^ponding A, and vice versa. The validity of the material composition 
of a particular entry is irrelevant to this obj^cti^e.. 



ERLC 
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PeVformance Check A: Copy the list of' words below onto your paper. Write M after 
those things which are matter. Wiite A after those things which are made up of 
atoms. You may put both an M and an A after iji word. ■ /; ' 

1.' .Paper " 

?2. You - . •, ... ■ • .'• . 

3. Ideas . , .' 

4. Breath : . 

5. Cloth ■ . ■ ^ , .. 

Remediation: ( 1 ) Have the student review the assumption that matter is made up of- 
•atoms (particles) as presented on page 7 and in Excursion 1. (2) He may have for- 
gotten the universal application of the concepts that if something has mass it is 
matter^nd all matter has mass; Discuss this if his weakness lies here. If he has a 
mistaken understanding of what constitutes m^ter, suggest that he review 01-Core-l 7. 
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Recognizes th(? number of kinds of atoi^s for each element. 

■ ^ 

The student applies the concept that there is a unique kind of atom for each element. 

3tudent Action: Responding with the number of elements given ^is the number of 
kinds of atoms. , 

'A: b' • ■ J . . 

B: d . ■ , . 

. C: a 

Performance Checi< A: John has samples of 21 different elements. According to the " 
model you and Iggy developed for matter, how many different kinds of atoms does 
John have? 

a. About 6 or 7 » 

b. 21 

c. 42 ■, .. / • • 

d. Several billion 

. e. Impossible to tell ' 

Remediation:* (1) Ask the student to describe his Qoncept of an element. (2) If he 
does not have the concept that the kind of particles is unique to an element, have 
him review page 59 with particular emphasis,^n the fmal paragraph. (3) Have him 
exjflain how many elements are represented by the answer he chose for this per- - 
formance check. If he said that it is impossible to tell the number of kinds of atoms, 
discuss why it is possible to tell. 

States the number of substances which cannot be broken down by chemical^means. 

. ■ ,■■ '1 
The student recalls that there are about one hundred substances which cannot be . 
broken down into otiier substances by ordinary chemical means. 



do 
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Student Action: tSeleoli ng, the opjfion which states that there are aboyt on^'hundrecj 
elehientary substances. » 

••. A: d . . .. ■ 



1 



C:' •• ., ■ ' ■ 

Performance Check A: How many materials are there that cannot be broken down 
into other materials by chemical me^ns? ' , 

a. About 5 " . ' - 

b. "About 90,000 ., / ' 
.. c. About '2^000 , " " - ,., 

d. About 100 a . •• *[ 

4 

Remediation: (1) Check to see if thl* student recognizes this definition of element. 
Faulty definition is the 'most Jikely reason for error. (2) It may be that he knows 
what an element is, but has^forgbttei^how many there are. (3) Have him check his 
answer to Self-Evaluatiort- 5-2. , ' . ' ; 



'■I. 



Draws and explains a diagram of an element. 

The student apphes the concepts that atoms are matter particljcs and that an element 
is composcd'of a single kind of matter particle. 

Student Action: Drawing small particles, reasonably identical in siZe and shape, and 
explaining that an element is composed of a single kind of {^article of matter. 

Performance Cbeck A: Draw a diagram which shows what you would expect to see 
if asmall piece of the element silver were inaguified enough for you to see the atomsl 
Explain your diagram.- ' ^ - . . 

Remediation: If tl>c student's representation of atoms are different in size or shape^ 
ask him how tlie atoms (particles) of aivelement arcj^ different from tliojJe of a chemi* ' 
cal combination. If lie feels that variation of particles does not make ati^ difference, 
refer him to page 59 where the idea of uniformity is established. ' , 

States how many kinds -of atoms are repre|ente'^l|fc)y the symbol for an elemeni. ' 

The studenf applies the cojicept that the symbol for an element stands for just'one 
kind of atojm. • . 

• ■ ■ . • ^ . ^ ... V- • : . ••" . , -.■ r-'^ 

Student Action: Responding that the given symbol represents a single kind of atom. 

Performance Check A: In the formula for cali:ium chloride (CaCl2), Ca is the symbol 
for the deii^ent calcium. How many kinds of atdms^does the symbol Ca stand for? - 

Remediation: Ilavethef^tudent check his ansN^er to question 5-2 and rethink how he 
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arrived at this answer.. ,11iis forces hiiti T6'Take"W look at the table, which / 



61 




should make-it clear to him that each chemical symbol is unique to an "element.^ Have 
the student check his answer tg Self-Evaluation 5-5. 

'. .' • *' 

' ^ - . < ; 4 • 

. ' . . ■ ■ r' 

Selects the correct formula for a stated nut arid bolt combination. ^ 

The student applies the conventions for stating a chemical formula. 

»' < ... ■ • 

Student Action: Selecting the formula in which the symbol of each element in the 
combination is shown and the number jof units of each kind of particle present in a 
combination is either indicated as a subscript after the symbol of the particle to 
which it refers or not shown if there is only one unit of that particle in the combina- 
tion. 

A: c 

. . B: b' ' 
■ C: a • ^ 

Performance Check A: Iggy has a nut and bolt combination made up of two long 
bolts (Bo), one yellow nut ( Ye), and four green nuts (Gr). Select the formula below 
which fits Iggy's combination. ^ • 

a. 2BoYe4Gr * ; 

^ I b. 2BoYeGr4 ' \ ^ ' 

c. Bo2YeGr4 

d. B02Ye4Gr2 ^ . . 

e. Bo4YeGr2 '\ 

Remediation: This question is a summary of Chapter 5. Questions 5-27, 5-28, and 
5-29 could nbt have been answered .without this concept of formula s.tatements. 
Have the student review this qu(?,stion with his answers to questions 5-21 through 
5-29 before him. If the student sdected any of the formulas with a prefix number^ 
(coefficient); have him review the paragrapfh following question 5-26 on page 68.* 
Also, have him review his answer to Self-Evaluation 5-7. 




States the r\umber of particles represented in formulas. . 

I. 

The" student applies the concept that in a formula, a symbol represents a single parti- 
cle of matter and a subscript after the symboNs'«Used to indicate the .gres^hce of two 
or more particles of that type. ^ , 

Student Action: Responding correctly in at l^ast three of the four cases with the- 
sum of the subscripts, having assumed any unwritten subscripts to be one. 

A: J.. 5, 2.4, 3. 5, 4. 2 

B: 1.5, 2.4, 3. 2, .4. 4 

C: 1.3, 2. 5, 3, 2, 4. 5 

Performance Check A: Don represented four combinations of two kinds of nuts 
(Ke and Gr) and two kinds of boltj{(Ye and BI) by the formulas given below. Write 
the total number of p^irts represented in each formula. 

1. GrRe2Bl2 2. GrjYe 3i Re3Ye2 4. GrBl 
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Remediation: Thisis an application of question 5-24. The student should review 
the textual material leading up to this question; Have him check his answer to 
Self-Evaluation 5-6: ^ . ' . 



Interprets the nui^ibers in a chemical fdlThiula. 

The student applies the conventiolis of numeration in a, formula, that a subscript fol- 
lowing a symbol shows the number of particles of^that kind present in one unit of 
the combination, that the coefficient represents the number of units of the combina- 
tion, a«d that the mathematical product of the coefficient and the subscript is the 
to|al number of particles of a particular kind in the total combination. 

Student Action: Stating correctly at least two of the three following numbers: the 
number of a particular Tcind of particle in each unit, the number of units of product 
shown, and the total number of particles of one kind in the number of units stated. 

A: 1.5, 2. 3, 3; 6 v ' / 

B; 1.3,2.2,3.4 . . 

- C: 1.4,2.3,3.6 • *' 

Performance Check A: Jim used the symbols Bl for long bolts and Sq for square 
nuts. When he put a pile of nuts and bojts together in a certain way, his combination 
was 3Bl2Sq<^. ' > ' ^ 

• I: How many square nuts were In each unit of the combination? 

2. How many units of the combination did Jim make? ^ 

3. How many long bolts were present in the .total number of units of the 
. combination formed? 

Remediation: Have the student read the last two paragraphs on page 68 and .check 
the correct nessvof His answer to question 5-27. If this question is wrong, try more 
examples of problt^ns of this type for practice. 

— I.— . f . — ' . , . ■ 

Shitci; the number of different kinds of particles represented 'in a formula. 
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'I'hc student applies the rule that the number of kinds of particles represented in a 
chemical formula is the same as the number of different atomic symbols. 



Student Action: Stating? the number of kinds of particles represented in the for 
mulas. 1 . . 

A: I. 3, 2. 2 

B: 1.^2,2. 3 

C: 1.3, 2. 2 ' . 
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Performance Check A: Using your knowledge of .symbols, fornuilas, elements, and 
particles, answer this question. Mow many different, kinds of particles are in each o^ 
the lollowiiig formulas? \ 

1. RoMni;, 

2. Os('l4 



ERIC 



Remediation: If the student muffed this one, he hafe mj$sed the idea of thtf notation' 
of atoms expressed in the core. The idea of notation is the basis for all of Chapter 5, 
Be sure he isn't confused because many elements have two-letter 'instead of one- 
letter symbols. Relating the ideas of Chapter 5 to the real world of atoms is done in 
response to questions 6-30 and 6-3 1 . Have the student review the anV^.rs to these 
two questions and then try an alternate form of this performance check. 



Writes the fonriulas for the pin-button combinations given. 

The student applies the conventions of writing chemical fofmulas. 
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Student Action: Writing formulas for tlie pin'buttpn\,C9mbiriations given so that 
tlie elements present are represented sequentially, in^any order, by their symbols and 
if the number of atoms of an element in the combination is greater than one, the 
numb.er of atoms is denoted by a subscript after the symbol of the element to which 
it r^jfefs. . . ^' . . 

A: 1, PiTro, 2, PnRo ' 
1 



B: 



^2' 
P0RU3, 



'2. 

2. PiSc2 



C: 1 . HoTr2, 2. PiSqg 

Performance Check A: Using the key shown t)elow, write the formula for each of 
the two pin-button combinations pictured. - " ' 




/ 



KEY 


1~ 


Pi 


() i 


Pn 


. G • 
A 


Ro 
Tr 



Remediation: This check applies the principle of symbolization of nut and bolt com- 
binations and represents an intermediate step , from symbolizing nuts and bolts to 
symbolizing atoms. Show the student pictures of nut and bolt combinations. Htive 
him review pages 68 and 6^ and Self-Bvaluation 5-8 and his answer. 



Uses the conventions of chemical, formula writing. . 

The student applies the conventions of chemical fornmla writing by using the proper 
symbols and by placing the number of specific units before the symbols of the par- 
ticles in the unit and the number of a specific type of particle within a unit as a sub- 
script after, the symbol that represents the particle. 




.... ^ 



Student Action: Writing a number ^nd symbol descfiption of the reaction. 
A: 3Wi + Pi + 3Bu + 3Tr-»'3BuWitPiT.r3 \ 
B: .3Pi +■ 2Wi + 4Bu + 3Tr + aWiBii^ + 3PiTr \ 
C: 6Bu + 2Pi + 3Wi + 3Tr 2PiBu3 + 3 WiTr \ 
The order of th^ reactants and products is immaterial af long as the reactants are on 
the left of the yields sign and the products are on the rigit. The orderiijg of symbols 
in compounds is also immaterial, For example, A3B and BA3 are both to' be con- 
sidered correct. 

• Performlnce Check A: Descri|)^ the reaction below in. terms of symbols and niim- 
blrs. Tie key shows the symbols for the pins and buttons used. 



KEY 


C ) >>) 


Pi 


C)' L 


Wi 




Bu 




n Tr 



G 





Remediation: This is an applic^ation of th« nuts_and bo\i;s problems done in answer- 
ing questions 5-27 through 5-29. Have the student repeat those questions, thinking 
of pins and buttons in place of the nuts and bolts. Have the student review Self- 
Evaluation 5-9. . If the student writes, for example, Pi2Bu5 when he should have 
written 2PiBu3, ask him how many combinations he has. 

States whether or not a formula contains mfc^rmation about the ordering of atoms. 

The student applied ' the concept that a dhemical (molecular) formula states only the 
elenrents present in a compound. 

■ . : - . 

I 

Student Action: Responding in effect that a chemical (molecular) formula does not 
tell the order in which the parts (atoms) are combined. 

Performance ChecH A: Bo2HxSq2 is the formula for a nut and bolt combination. 
What does the fc^mula tell you about the order in which the parts are combined? 

• /., ■ • • 
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Remediation: Give the student the formula BoSqj and the picture below, and ask 
whether the formula or the pictiire shows the order, or spacing of the nuts. This, is 
covered by question 5^25 and ifi'SelfrEvaluation 5-10. 



BoSq3 
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Indicates the number of^differen t kinds of atoms that may be in a substance. 

The student applies tfte concept that it is possible for a^substance to be co^nposed of 
one or more kinds of atoms. . .. " * ■\' 

Studem Action; Selecting the choice^ which .includes all three or ali of the numbers 

given. ' ' . , . 

' A, andC: eora, b, andc . '\ ^ ' 

Performance Check A: Select any of the choices below which will complete the 
sentence.- Neal brought a sample of black substance to his science teacher. It is pos- 
sible that the substance contains kind(s) of atoms. 

■a. 2 ■ ■ ' ' N. ■ \. 

b. 5 . . • . - ., ■ ' ' 

c. 1 . • 

d. a or c 

: e. a, b,orc 

Remediation: Thi^ is an application of the analogy of -the nuts and bolts to atoms. 
Check to see if the analogy is understood. "What do the nuts and bolts represent?" 
is a good question to ask. Activity 5-1 and question 5-26 focus on the various com- 
.binations that can be formed from a few nuts and bolts (atom^). 
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Explains why many substances but few elements are known. 

The student applies the concept that all matter is composed 
elements or combinations of them. 



about one hundred 



Student Action: Agreeing with the position that .it is possibly to identify the ele- 
ments'in any substance and, in his own words, explaining the vjariety of known sub- 
.stances by the many combinations that can be made fronlj approximately one 
hundred elements, 

A: Agrees with Louie 
B: Agrees with Clyde % 
C: Agrees witi Bert 

Performance Check A: Louie was given a blue rock and asked to find out which 
elements were in it. Todd said tfiat it was impossible to identify the elements in the 
rock because there are millions of different substances, so there must be millions of 
different elements. Louie said that it is possible to identify the elements in anything. 

1 . . Do you agree with Louie or Todd? * 

2. Explain why the person you agree with is correct. 



Remediation: If the student agrees, with the notion that all matter is made up of 
.elements;ask .how he explains the thousands of objects that. can be formed from only 
•/those elem.ents,;listed "in. Table 5-1'. This idea is wrapped up' on page 69, but that , 
statement requires that the student accept tjje analogy of the nuts and bolts model 
for chemical combinations. Hpve the student tewieyv his answer to Self-Evaluation 
5-13. • ' ■ 



Explams how all substances can be fnadMrom only about a hundred elements. 

The student recalls, the. concept that the many known subs^tances are made from a 
small number of 'differeht kinds of particles in different combinations. . * .• 

■ Student Action: Stating the. essence of thg concept that the many known substances 
can be made from a small-niimber of different kinds of particles in different combi- ' 
. nations. ' . ■ ' ^ • . 

Performance Check A: You and iggy have developed a particle model., It siys that 
only a small number of different kinds of atoms are needed to make all of thb^.^ub- 
stancjes we know. How can this be true? . \ ' 

Remediatibn: This idea is stated on page 59 and rephrased. in relation to the analogy 

of nuts and bolt** on page 69. Have the student, review these two pages.' Have him \" 

Xeview- his answer to Self-Evaluation 5-1 2. 




' \ States the term for mixtures of solids dissolved in liquid. 

The student classifies a soUition as a mixture formed when one substance dissolves 
into another, ■ ^ ^ 

Sjtudent Action: Responding with the tenn solution ' . 

Performance Check A: Jphn dissolved salt in. water, instant tea in ^ater, and' iodine 
in alcohol. What are the mixtures John formed called? 

Remediation: Have the student read the paragraph immediately under question 6-8 
and then t^el.I you whether the examples in the performance check are examples of 
solutions. 



Names the process in which solids disappear into a liquid. • 

The student recalls that a solid substance dissolves, oY goes i.hto solution, when it 
disappears in a liquid. , ^ ' 

Student Action: Responding that the solid is dissolved in the liquid or that the solid 
goes intp solution. .v 

Performance Check A: When solid sodium nitrate is added to water and the two are 
stirred, the solid disappears. What happens to the solid? 

ERIC ' |. ' 67 
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Remediation: This is an appHcatibn of the answer the student gave to question 6-14- 
Have him look again at question 6-14 and, if necessary, review the activities pre- 
ceding this question. Have the student review Self-Evaluation 6-1. 





22 



States whether atoms are created or destroyed in fonnirig solutions. 

The student applies the concept thut If the mass of a material which undergoes a 
physical change remains consta§^, the number of atoms in the material is unchanged. 

Student Action: Selecting the phrase which indicates that the number of atoms is 
unchanged and stating the effect of the concept above. 

Performance Check A: When 7 grams of solid, blue copper sulfate are dissolved in 
32 grams of a liquid, the solid disappears and the liquid becomes bluish. The weight, 
of the solution is 39 grams. 

1. The number of atoms present in the 7 g of copper sulfate and the 32 . 
grams of liquid before dissolving is (equal tq, greater than, or less than) the 

' number of atoms present in the 39 grams of solution. Choose the phrase in 
parentheses which completes the sentence correctly. • * 

2. Explain your answer. ■ 'i 

Remediation: This is an application of the results of doing Activities 6-5 and 6-6. 
Check to see if question 6-13 was answered properly. If not, have the student review 
these activities and the related questions.and the answer to Self-Evaluation 6-6.' * 




Decides whether all parts of a solution contain a dissolved substance.. 

The student applies the concept that a-solution is uniform throughout. 

Student Action:. Responding negatively and in effect that all other samples of the 
solution would be the same because solutions are uniform throughout. ^ 

Performance Check A: Shelly has a beaker ot; a solution. She tests a 20 ml sample 
of it and finds that it contains a dissolved sQlid. She says- she cannot be swre ij" the ^ 
rest of the liquid contains the dissolved solid because she has tested, only a sample, 
i . Could other samples of the liquid be different?.v • , 

2: Explain your answer. . . • ' ' . 

Remediation: Question 6-14 requirca an understanding of this concept. Check the 
student's response to the question to determine whether it states tjie concept that 
the crystals must have spread throughout the solution while they were disappearing. 
The idea of spreading uniformly is the subject of Excursion 6-1 . Tl\e student slibuld 
be' directed to this excursion if you see from question 6-14 that he thinks, the sub- 
stances which made up the crystals are still concentrated i;i the water at the pointy 
where the crystals, lay. 
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Heats a substiince in a test tube prqperjy.. 

If • ' ' 

^ " '.. 

The student - applies the safety rules tor heating a substance iy a test tube. 

\- 

Stiident ActiofK Vointiii^ the test tube away from liinist'lf and other students, 
"sing attest^fube clamp, movU]g the test tube back and forth in the tianie, and 
wearing safety gjysses. • ^ •■- . 

..• Regular Supplies; lead r#'t rate .' • I alcohol burner 

— * . clipper sulfate crystafs. .. • test tube clainiV 

, iwdium chloride^ \ 'safety glasses , ' ■ 

' •■ . Calciuili chloride » , ■ ' . ^ 

Teacher's Note:- As your cue to check the ♦itudent's performance/ the student will 

■ ask yoii or yaur obvierver to clieck tlje amount of material will heat. T-lie observer^ . 
can, write down"'Jhe. experimental observations for the sliAlent beiii^ tustcd as a 
guise for his observation of the stiident's safety procedure. * * 

* ■ , * . ■ 

•^erforniance Che<5k A: Covtr/ the bottom. of a test tube wilh blue coppei' sulfate 
•crystals and sadiunrchlo^ride. Have your teacher check the ilinount ot' the^ solid' you 

' have in the test tuhe. Use an. alcohol burner and |uy other materials you need, and. 

o-heat tjie substance far two rjiinutes. List your observatjous. . , ^ 

TJemediatfon: Refer tl>e studqit'to the safety notes on page SI and to any other • 
rules relating to safety practices posted about your room. Point out that tbese safety 
practices afc to.be followed and are not just suggestions, 
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States-.wluit happens to atoms in a cjiemical reaction. ' 

. . ■ • ■ ^ ' 

The. student applies the cancppt tliat^ a* chemical realtioji is a process in which 4he 

Mtoms of the reacHarit are.rgconibined in new coml>inations^ 

■ ■ - ,. . « ■ » 

Student Action: Respon^^^^ the Ql'f<jct -that the differences between the.p^rpper,- 
*ttes of reiictanis and the products of a cht^mical reaction are diie to the atoms of the 
reactants recombii]ingjn new combinations. • • . . 

Performance Check' A: Jerry, mixed, a blue^ soiulion alid a colorless solution and. 
produced a Holid' and a green-blue solution. What happened to. the^atoms of the 

reactaiitK to make the-vproducts so different froni the reacl^hts?^ " 

T ■ ' ' ■ ' ■ ■ ^- . . . ■ « 

<^ ' ' ' . ■ . . . .* ' ' ■ ■ 

t' ■ ^ ft , 

Remediation: To understand this eoiicept/the stiident inust apply the niits and 
bolts analogy tp chemical combinations, ps expressed hi Chapter. 5. This is done in 
' the stepf» described iin^questioiv (^-M) thrpcigh 4Mrst check /o see iTthe studehf 
understai^tls Why he is lisiiig nu4s ari^d'bolti^. Thei^work An iuiy pijoblems of recom- 
binations;' You nljght.iisk the^.^Jt^i-ended question, ^'Whfit dg^uits ;rnd bqltS-hiVve to 
do with chemicitl.;rc.qcti8ns?" Tfa'^e the.stitdeiit revkw his an§\vyr ti} S^f^t-BviUiUttion 
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Explains the lack of reaction of two elements heated together. 

The student applies/the concept that individual elements do pot necessarily react 
with all other elementij. ' ' , 

Student Action: Responding that he disagrees with the conclusion and stating in 
explanation the notion that not all elements react with all other elements. 

Performance Check A; Bob was given (\ sample of a white element and a red element. 
H»>knew that the white element would reac^^ with many other elements. He knew 
% nothing about the red element. He put them both into a test tube and heated them, 

but' no reaction took place. Bob decided that the red element wouldn't react witii 
any element because it did not react with the white element. 
1 . Do you agree witii his conclusion? 
^2. lixplain your answer. . , • . , ' 

Remediation: This concept was developed in the series of questions beginning with ■ 
6-3 and is sinnmarized in question 6-35.. The fact that no lead- potassium or nitrate ^ 
iodine is fonnad is the textual evidence for this concept. 



Indicates whether atoms are created or destroyed in chemical reactions. . 

. \ 

The student applies the concept that the number of atoms of an element remains un- 
changed during a chemical reaction. 

Student Action: Selectnig the number of atoms of an element present in reactants 
as being the same as Vlie"'nuniber of atoms of the element present in the products of 
a chemical reaclion. 
A: a 

- B: b ' 
C: d 

Performance Check A: John prepared the following reaction. 

zinc t hydrochUmc acid -* zinc chloride + hydrogen 
If there were 755 atoms of zinc usc<J as reactants, how many atoms of zinc are 
present in thoairoduets? 

a. l-xAtly 755 • 

b. Probably 755 plus a few , 
f. Probably 755 ininus a feW 

d. * Impossible to tell 

e. Fiither b or c 

Remediation: Ask the student if the mass would change if the number of atoms in 
the products was more or less than in the reactants. If he says yes or does not know., 
have him review or repeat Activities 6-5 through 6-H. 
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Describes a test for the completeness of a reaction In which a solid forms. 

The student applies the procedure for determining whether the atoms of a specified 
reagent are used up in a chemical reaction. 

Student Action: Responding to the effect that he would add mbre of the other re- 
ag^t and, if no more solid formed, he Woul(| know that the 'd\pms of the specified 
reagent were used up. 

A: Add more hydrogen sulfide. If no. more black solid forms, the silver 

particles are .used up. n 

B: Add more .sulver nitrate. If no more yellow solid forms, the bromide 
particles are uitd* up. - ' 

C: Add more barii^m iodide. If no more cloudy white solid forms, the sul- 
fate* particles are used up. 

Performance Check A: When hydrogen sulfide is added to silver nitrate solution, 
the silver atoms combine with the sulfide particles to. form a black solid called 
silver sulfide, Sam mixes a solution of hydrogen sulfide with a solution df silver 
nitrate. The black solid forms and settles to the bottom. How can iSam find out if 
all of the reactant silver particles are used up? 

Reraediation: The rationale Tor making this sort of test is devel%)ed in Excursion 
6-3, a short excursion focusing on this concept. Have the student check his answers 
to Self Evaluation 6-4 and 6-5. t f 



Recognizes the relationship of reactant-procKict masses. 

The student applies the rule that in a chemical reaction the mass of the products is 
equal to the mass of the reactants. 

Student Action: Selecting the option that the reactants' total mass is the same as the 
mass of the products of the specified reaction and stating as a supporting argument 
that the mass of the reactants is always equal to the mass of the products in a chemi- 
cal reaction. 

. Performance Check A: Jean did the following reaction, 
zinc + copper sulfate 1 6. 1 g zinc sulfate + 6,4 g copper 

(22.5 g total product) 

1. Select the phrase which makes the following statement true. The mass of 
the reactants was (greater than, equal to, less than) 22.5 g. 

2. Since you weren't there when Jean did the reaction, on what basis could 
you answer question 1? . . ' ' 

Remediation: ( 1 ) Have the student review Activities 6-7 and 6-8, as well as questions 
()-l6 through 6-20 and his responses to them. (2)- Have, him check his answer to 
Self-Evaluation 2-3 and explain the correct answer. . 
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Selects factors involved it! nuiliiiig elemehts. \ , 

The student applies thf concept- that\ the wide variety of kinds of names of the 

elements- is tlie results of many factors, not the result of a deliberate, systematic 
naming process. » . . 

Student Actlori: Rejecting the statement that the elements w^re systematically 

named and selecting any tlve or more of the other statements. 

. • • • 

Performance Check A: The names of the chemical elements come from a wide 
variety of sources. Select all of the statements below which account for this variety. 
The elements were named . 

,a. by the people who used them. 

b. for the people who discovert^! then^ 

c. for famous people. 

d. for gods, goddesses, and goblins, 

e. for continents, countries, and cities, 

f. by a systematic scientific process, 
g: using Greek or German names, 
h. for their color, ^ 

i', for their odor. ' \ 

j. for their appearance. 
Remediation: Refer the student to the first paragraph of Excursion 5-1. 

' — . — ^ V- 




Calculates the number of particles of solute in a sample of a liquid. 

The student applies the concept that when a substance dissolves in a liquid, .the 
particles of thelubstance are distributed evenly throughout the liquid. 

Student Action: Determiji^lng the proportionate nuiiiber of particles in a«,small 
sample and stating in eft^ect that the particles of the substance are distributed evenj^ 
throughout the liquid. 

A: 7,500 

B: 15,000 

C:«3,000 

Performance Check A: ' 

I. If 75,000 particles of sodium are dissolved in enough water to iiuike 100 
ml of solution, how many particles of sodium would you expect to find in a 
lO'^ml ijaj^iple of the solution? . , 

State how the particles are distributed in the solution. 

'Remedjation; (I) Check Table 2 on page HI of the student's /^tToz-c/ Book to sec 
iN^he i>|Vount of salt for each of the three beakers is the same. (2Mf it is not, the 
sludlMit carried out the procedures of Activity 1-4 inaccuratel>^md rnisstfd the idea 
Of equal distribution. You may wish either to reason out why his repor'led results 



are impossible and the possible reasons fgr his error or to have him repeat the activity 
and then do step 3. (3) If Table 2 is correct, ask him how the salt was distribu^pd. 
Then ask him if the samples in the performance check- were divided into X samples, 
how the particles would be divided. 



Remediation: The answer is based on the student's ability to observe changes while 
doing the activities. If he answers any part of the question incorrectly, direct 
him to read through iixcursion 6-2, If he still feels he does not understand, have him 
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Recognizes when a chemical reaction has occurred: * 

The student applies the rule that a chemical reaction has occurred when two or more 
substances are mixed and at least one of the following occurs: (1) the temperature 
changes, (2) the color changes, (3) a gas is tbrmed; qr (4) a precipitate is formed. 

Student Action: RespOjiiling correctly in all cases whether Qr not a reaction has 
occurred in each case and citing the characteristic dian^es as'^eyidence of such a 
change. x . ' 

A: 1. (a) Yes, (b) A solid is formed. 

2. (a) Yes, (b) The color changes. 

3. (a) Yes, (b) A gas is. formed. 

4. (a) No, (b) No chemical reaction occurred. 
B: 1 . (a) Yes. (b') The color changes. . 

2. (a) Yes; (b) A solid is formed and the color changes. 
^ 3. (a) Yes, (b) A gas is formed. 
4. No, (b) No chemical reaction occurred. 
C: I . (a) Yes, (b) A gas is formed. i 

2. (a) Yes, (b) Hie color changes. 

3. (a) Yes, (b) A solid is formed. 

4. (a) No, (b) No chemical reaction occurred. 

Performance Check A: I'or each of the four situations below, write the numbe.r of 
the situation and answer these two questions. 

(a) Has thO fchemical reaction occurred? 

(b) How do you know? 

Situation I. A colorless solution of chemical A and a colorless solution of chemi- 
cal B are inixed. No color change is observed in the solution^ no gas is released^ and 
U white solid settles to the bottom of the beaker. 

Situation 2. When a clear colorless solution X is added to a colorless solution Y. 
no gas is released in' the glass container in which they are mixed. The solution stays 
cli|^ but turns yellow. No odqr is observed. 

Situation 3. When hydrochloric acid is added to a colorless solution, bubbles form 
a;Kl escape, no color change is observed, and no solid forms. 

Situation 4. Two solids each form a colorless solution when dissolved in water. 
When the two solutions are mixed, the resulting solution remains clear and colorless. 
No gas is given off, and no solid settles to the bottom. There is no temperature 
change. 
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repeat the activities. If his answer is' partially correct, refer him to the correspond- 
ing activities in Excursion 6-2. Review the answer to Self-Evaluation 6-2. 



States a test for determining whether the atoms of a reagent are used ujp in a chemi- 
cal reaction* 
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The student applies the laboratory procedure for determining whether or not the 
atoms of a reagent are used up in a chemical reaction. 

Student Action: Responding that he would add more AB and if the precipitate 
formed, the D atoms were not used up when the originaPsolutions AB and CD \Vere 
mixed and formed a precipitate AD. 

A: Add more hydrochloric acid. If more precipitate fof-med, the silver 

particles were not used up. 

B: Add more barium chloride. If more precipitate formed, the sulfate par- 
' , tides were not used up.. . . 

C: Add more hydrogen sulfide. If more precipitate formed, the cadmium 
particles were not used up. » 

Performance Check A: When hydrochloric acid is added to silver nitrate, the silver 
atoms combine with the chloride particles, i\ white solid, called silver chloride, 
forms. Ken mixes 4 milliliters of HQ with 4 milliliters of silver nitrate. The white* 
solid forms and settles to the bottom. Explain how he could find out if all of the 
reactant silver particles are used up. ' . • 

Remediation: (1) The problem here may be that the student did not see the princi- 
ple involved in the excursion. The assumption made in this excursion is that solution 
X still contains atoms, but this fact may be glossed over. Ask ,the student if he 
realizes tlvat fact. Also ask him if there are any.atoms of silver (or sulfate or cadium) - 
left in the solution?- (2) A concept that is critical to the solution of these problems/* 
is that the rfeactants jn a solution will continue to react until one or both are used up. 
Question 6-38 is based on this concept. The student should be? yrt)le to accept this idea 
before repeating the excursion. 
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Chapteri 7 and 8 - * Performance Check 

Excursion 7-1 thru 8-3 . Summary Table 



Objective Number 


Objective Description a 

^ ^ T— ^ ■ 


04-Core-1 


Judges an assumption about the combination of given elements \ • 


04-Core-2 


Relates the number of dissolv^dlatoms to the volume of solutiojf 


04-Core-3 


Uses the concept that atoms'^combine in definite numbers 


04-Core-4 


Predicts leftover atoms frpm nut and bolt models 


04-Core-5 


Tells how to find out if certain atoms are used up during a chemical reaction 


04-Core-6 


Indicates which^ variable is to be controlled in a described procedure , 


04-Core-7 


Suggests how to tell if certain atoms are used up in a gas-producing reaction 


04-Core-8 


* . ■ * * ' 

1 Uses the rule of definite combining numbers (ratios). , . . . . " 


04-C«re-9 


Defines the term compownc/ 


04 Core- 10 


Recognizes.the makeup of compounds 


04-Core-11 


Judjes the grounds- for rejecting alternatives to a model - 


04-Core-12 ' 


Recognizes a description of matter that contains only one kind of atom 


04-Core-13 


Selects the characteristics of scientific models. 


04-Core-14 


Recognizes the limitatiqils of model acceptance _ . 


. 04 Core- 15 


Recognizes the reason for.basing conclusions on many cas^s * • . 


04-Core-16 ^ 


Selects components of a chemical system • •. „ 


04-Core-17 




Selects subsystems of systems # 


04-Core-18 


Uses a thermometer, following accepted procedure 

i. ■ ■ ■' H ' ' ' ■ ■ ' . • 
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Objective Number 



Objective Description 



04-Core-19 



04-Core-20 



States the rule of the combination of atoms in definite numbers (ratios) 



Uses ISCS materials to measure mass 



04-Core-21 



Cites evidence of chemical reactions in experiments 



04-Core-22 



Recognizes from descriptions when a chemical reaction has occurred 



04-Core-23 



States the meaning of the symbol A . 

: f ■ — ^ — ~ '' — ' 

Recognizes why the amounts of a product are the same in several trials 



04-Core-24 



04-Core-25 



States a test for unreacted particles in a heat-releasing reaction 



04-Core-26 



Recognizes that elements in compounds are combined in definite numbers (ratios) 



04-Core-27 



Calculates the number of atoms in a formula with a coefficient 



04-Core-28 



Tells what happens tp particles during a reaction - 



.04-Core-29 



04-Exc 7-1-1 



Explains the relationship between the elements in the reactants and the products 



Judges ex l idp ula t e d values of various ranges beyond the range of the given data 



04.-EXC 7-1-2 



Plots data and draws best-fit lines 



\-Exc 7-1-3 



04-Exc 7-1-4 



Selects graphs which show two variables increasing together 



Select?grSph$ showing only one variable remaining constant 



D4-Ekc 7-1-5 



04-EHc 7-2-1 



Extrapolates and interpolates from a graph 



Lists solutions.in order of concentration 



04-Ex6 7-2-2 



Calculates the concentration of a solution in grams per milliliter 
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Objective Number 


: . ^ 

Objective Description 


04-Exc 7-2-3 


"I s 

Calculates the weight of a solute in a sample of a solution 


04-Exc 8-M 


Handles a thermometer, using the accepted procedure 


04-Exc 8-2-1 


Names a method for recovefiqg an unseen product 


04-Exc 8-3-1 


Recognizes the product of a reaction involving an atom team 


01-Core-24 thru 28R 


(Student's responsibilities) 


02-Core-10R 


Names the reactants and products in a chennical equation 


02-Core-1 1 R 


Writes a word equation for a chemical reaction^ / 


02-Core-17R 


Tells how to identify matter particles in an unknown substanc^ 


03-Core-10R 


Selects th«correct formula for a stated nut and bolt combination 


03-Core-14R 


Writes the formulas for the pin-button combinations given 

■ : ; : — ^ : .1 — 'i — i ^ ■■ < - 


03 Core- 18 R 


Explains why mariy substances but few elenrients are known 


03^Core-23R 


Decides whether all parts' of a solution contain a dissolved substance 


03-Core-25R 


States what happens to atoms in a chemical reaction 


03-Core-27R 


Indicates whether atoms are created or destroyed in chemical reactions 


03-Core-29R 


Recognizes the relationship of reactartt-product masses 
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Judges an assumption about the combination of given elements. 

The student applies the concept that hot every element combines with every other 
element. 

Student Action: Disagreeing with the stated position and stating the essence of the 
concept. 

Performance Check A: Jack observed the following two reactions. 
2K . + I2 2KI , ^ 

(element) (element) (compound) 

Cu + Ch ^ CuCh * 

^.element) (element) (compound) 
He concluded that the elemients potassium (K), iodine (1), copper (Cu), and chlorine 
(CD do react, and therefore the following reactions will occur. • . 

K + Cu->KCu 

■' Cu + ^Cuh " ' 

, •Ch + h->2Cll . • • " 

! 2K + Ch^ 2KCI . . ■ ■ ■ ■ . ■ 

I. Do you agree or disagree with Jack? 
• 2. Why? . 

Remediatron: The statement is made on the first pag6 of Chapter 7 that not every 
kjjnd of atom combines with every other kind of atom. ( I) Check to see if the stu- 
dent remembers that elements are made up of only one kind of atom. (2^ Apply the., 
statement quoted above to elements. 

Relates the number of dissolved atoms to the volume of solihien. 

The student applies the concept that the ratio of the atoms in two samples of a so- 
lution is in the same ratio as their volumes. 

Student Action: Selecting the answer given by the formula: 
specifi^ed volume of unknown ^ , , r 

tt:— 1 — T"— — — ''^ — ' — ^ known number of atoms = unknown number of atoms 

specified volume of known 

A: c 

B: d . 

C: a . , 

Performance Check A: George has a bottle of chloride solution. He puts 2 ml of 
thti solution into a test tube and' 10 ml of it into a beaker. There are 20 chloride 
atoms in the 2 ml of solution in the test tube. How many chloride atoms are in the 
beaker? 

' a. You can't tell. 

b. 20 ' 

c. 100 — 
^ d. 200 • 

' e. 2,000 ■ ... ' 



Remediation: ( I ) Questions 7-7 and 7-8 deal with this concept. (2) If the student 
made a mistake in his calculations, sitnply have him redo them. (3) If he just doesn't 
uiidcrstandrhave him try Excursion 7-2. (4) Also have him review S<;!lf-Evaluatioii^ 
7-13. * ' . . ' . 



Uses the coneept thut atoms combiiie in definite numbers. 

The student applies^ the law of definite composition (combining proportions) that 
in compounds the atoms of different elements are combined with each other in 
definite numbers (ratios). J. 

Student Action: Responding affirmatively and stating that the predictions can be 
made because the elements tombine with each other in definite numbers. 

V 

Performance Check A: In tests, Dan found that 4 particles of calcium react with 8 
particles of chlorine, producing 4 particles of calcium chloride. 

1. If Dan is given 10 particles of calcium, can he predict ^the number of 
particles of chlorine.needed to use up all the calcium particles? 

2, Can he predictMiDw many particles of calcium chloride will be produced? 
- 3. lixplain your answers. - . 

Remediation: ( I ) lt*s back to the nuts and bolts if a student is having trouble with 
this'one. (2) Let him use a set of them in attempting to answer this question. (3) 
The nut and bolt model was first-tested in a chemical system in Activity 7-4. Direct 
the student to this section of l,he te^ct for review. . ^ 
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Predicts leftover atoms from out and bolt models. 



The student gene rate s correct predictions from nut ai^d bolt combinations of excess - 
reactant atoms in a given reaction. . - 

Student Action: Seledjng those and only those combinations which correctly predict 
excesses of the speciffed particles. ' ' • 

A: a and b , ' ' 

B: d : 

C: b and c , , * » / 

Performance Check A: Jack has two solutions. One contains silver particles; and the 
other contains chloride particles. Suppose cach'ml of the chloride solution contained 
5 chloride particles, and each ml of the silver solution contained 5 silver particles. 
He'mixes 10 ml of the solution containing silver particles with 10 ml of the solution 
containing chloride particles. Select any of the combinations below which would 
cause you to predict that chloride particles would be left over. 




(92 



c. « 










i 




ilH 
■ 




) 



; J<EY 


.■>,N ■"<• 


Chloride 
. particle 


n 






: ''I 


i • 


: SHver 
particle 



Remediation: ( 1 ) Provide, student With nuts and bblts and toll him to conibinc 
them as suggested. (2) Have, h|m review or redo Table 7-3. ^ 




. , Tells how to find out if certain atoms are used up during a- chemical reaction. 

The student applies the procedure for determining whether or not the atoms of a^ 
specified reagent are used up in a two-reagent chemical .Reaction as addiuginore of 
the other reagent and. looking for evidence of further reaction. - ^ 

Student Action: Responding that h%tvoiild add more of the reagent or reagents 
which doesjiot contain tilt particit being testc^d for. If more solid form.s, the' 
' a^pms being tested for were not used. up. ^ 

A: Add'^mQre sodium chloride. If no'niore solid forms, the lead^arlicles 
were used up. . ^ 

B: Add more copper nitrate. Jf no more selid. forms, the sulfide particles 
• were u.sed up. * ' - 

C: 'Add jnorc zinc iodidtt. ' If no more soml forms; the sulfide particles were' 
. ^ used up. * V . * ^ . , ; 

^' Performance Cl^eck- A: A solution of sodium chloride is added to a solution,Qf1ead 
nitrate. lead, and the chlorine atoms form a white soHd, lead chloride,' which 

settles to the bettom. How could you ffnd out if -all the lead particles in the lead 
' nitrate solution*are used up'^ \ . ^ - • . • 

. ^ . : * . ^ ^ ' ' - 

; Rerpediation; (l)tixcursion 6-3 defines this procedure. Activity 7-5 is an application 
of it. jlaye the student review these two example};, (f) Check his answers to 
questions 7- 1 1 and 7-12. ([3) Have the student review Self-Evaluation 7-1 and explain- 
' the cOrfect answer. 



L U I f # • 



I. * ' . ' \ 



^ ' V ' vt - X'. ^ ^ \ ^ 

Indicates which variable is to.b<^co1itr6t|^(.l(^n a clescfibid procedure. 



The studeii^ elassijles time|us the variable v^hose variii^tions must be controlled if the 
specilied data afe to be VTilid^ * , ^ 

Student Action: Statin g that time is a variable to be controlled. 




Performance Check. A: In C;Uaj[fter 7, you heated the six" test tuliijrs^ij^^i^ yellow 

stolid in them: Then yoij vvOre given the following t^irecticfns: 

Measure, in*niillimeters. the height of the yellow solid that Iva^TafniCll 
in each tube. The hgi^ht oCthe pile of solid indicates the amount of 
. . • product formed. The longer \o\\ wait to make the measurements;, 
• * * the more the solili will set'tle. There foa\ 'do .your measurinj; today. 
' And measure all the tubes as quickly, yet us carefully asoyoli can. 

What variable do these directions telt you must be controlled if the results of your 

activity ase to be useful? • 

Remediation: ( K) Check to see if the student understands the meaning of the word 
^ vanaf>li\ If not, define or explain it forJiim. (2) There is got) d practice in identifying 
vfiifcbles in the Checkup on page 47 and in Evxcursion 4-1 . / 




^ Suggests how to tell if certain atoms are used up in a gas-producing reaction. ^ 

The student applies the prc^cedure of adding mofe of thel other reagent to deternrine 
if, the {iarticks~^f a reagent were iised up in a gas-producing chemical reaction.. 

Student Action: Responding that he would add more of the other reagent. If more 
gas forms, the particles of the reagent being checked fat are not used up. 

Af Add more HCl. If more gas'is given off*the washing soda particles are 

not used up. • 

6: Add more vinegar. If more gas is given off. the bicarboiuite of soda 
^particles are not used up/ 

C: Add more sour milk. If more gas is given of1\ the baking soda piirtielCs 
are not- U sect up. • • 

" Performance Check A: '^l(Twas added to a solution of washing soda solution.' The 
/washing sodu particles reacted, and hubWesofcarllon dioxide ga!> were given off. How 
m)uld .you find o.iU if there were aivy more unreaeted washing spda p^irticJes left? 

, Remediation^ (1 ) 1'his question is asked in another w;ry in qijestion 6-36 where lead 
nitrate and pojassjum iodide w^:^re being mixed. Have tlie student rethink this qucs- 
lion. (2\ I'xcursnon '6-3 is based on this idea of adding more of a reactant to see if 

"l^the partrdes are used up. (3) Review with 'the student his jpiiterprctations of the re- 
sults of Activity 7-4 and Self-Uvaluation 7-1 , which are based on this idea, < ^ 

* i/ ■ ' 

* t ■ 

, ; _T— J ■ • —> ' — — 

\ - : ' 
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Uses the rule of definite combining numbers (ratios). ; ,, 

TIfc student applies the rule of-c.ombining definite numbers (ratios) - when a-reactaHt 
has been e^clliusted by combining in a definite proportion, the reaction stops* 

Special Preparations: You should havergriiph paper ready - each student .wilUieod 
V4 of an 8 X it) sheet, or appropriately labeled reproductions of the gri^d below. 

Student Action: Selecting the casejj in which a reactant, B» is in excess as those in 
wliich a fixed increase in the amount of^rea'ctant A produces a.proportional change 
in the amount of product and those cases in which reactant A is in excess as thoseVi 
which the proportional diffmMice in.the amount of the product is not ohservei* fociN 
fixed amount bf increase for reactant A, . • •» * ' 

A: 1. Trials 4, 5, and 6 . • , 

2. Trials 1, 2, and 3 ' ^ - _ 

B;' 1. Trials 5 and (^ 

2. Trials K 2. 3. and 4 ' . . * 

' C: 1. IVials 1 and 2 ' ' » 



1 



lis 3,4, ,Svand 6 



Performanc| Check A: Julio combined lead and sulfuric acid in the following re- 
action. Her data fonsix trials appear in the table below. 

Ph t n2S()4 7> PbS04 + ^2 * 

(lead) (sulfuric (lead *' (hydrogen! 
acid) sulfate) 



TRIAL- 


AM T. 
(in g) 




AM r. OF" 11,804 
(ill tul) ' 


AM T. 
(ill 


01" PbS04 


1 




1 






1 .5 


■» 






. 2H 




•3.0 


3 




• 3 


2H 




, 4. 5 


4 




4 


' 2H 




5.0 


5 




5 






5.0 






() 

-& 1 


2H 

-V 




5.O.. 



^ 5 
^ 4 

E „ 
2 2 

1 



0 

































































* 










• 2 


\ 6 



Grams of Pb 



\ 




Study the tabk\ and answer the following questions. If it will help you, get c| piece 
of graph paper and plot the data on a grid like the one shown. 
1 . In which trials is there an excess of Pb? 
. * 2. In which trials is there an excess of H2SO4? ' 



85 



Remediation: 0) Review the student's use of graphing. The use of a graph to solve 
this type of ptobl^m is covered in the response to question 7-15. .(2) Check to see 
if the student understands what is meaot By leftovers. If not,, refer him to Excursion 
6-3. (3) Another diffiGulty may result from the use of the SO4 particle. Explain 
that this team of atoms acts much like a single atom in that it often combines in a 
selective manner and does not CombinI Wjith all kinds of atoms (see Excursion 8-3). 



Defines the term compounfk 



The student recalls the definition that a compound is a substance which is composed 
of more than one kind of atom combined in definite numbers. 

Student Action: Writing the effect of that definition of compound. 
.* . ■ « " 

* Performance Check A: Write a definition of compound as it is used in t||p following 
^entejice. Copper sulfate (CUSO4) is a compound. 

' ^ y ■ ' . . •■ 

Remediation: (1) Have tbe student* check his an^V.ers to Self-Evaluations 7-3 and 
7-8 to establish the^ notion of compounds as combinafipns of elements. .(2) Rmer 
the student to the boxes at the bottom of page 104 and page 127 to establish me 
notion of combinations in definite numbers (ratios). (3) A drill can be prepare 
listing atoms, elenfents^ and compounds for the student to identify. Place the ar 
swers upside down at the bottt)|n of the page or Jell "him where the ansN^ers can be\ 
found. 




Recognizes the makeup of compounds. 

The student classifies the individual symbols used in a diagram of a compound as 
representing the elements which make up compounds. 

■ n 

Student Action: Responding either "element" or "a4om^" t 

Performance Check A: Each of the two combinations below represents a different 
comp|)und. 
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If the diagrams above represent compounds, what does each sy mbol in the box 
below represent? 



O 



a 



5) 
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Remodiation: (1) Have the studeqt review the blue shaded box or) page 104. (2) 
This is a variatioM of the nut and bolt idea. You might suggest that the studej:it think 
of these items as huts and bolts. Have him look^^t Figure 7-1, page 88. If the nut 
and^bolt atoms singly represent elements, be sure he sees that the-'^nut-bolt combi- 
nations represent compounds. (3) Have the st«udent ej^plain his answers to Self- 
Evaluati6ns 7-3 and 7-8. ' . . • ' - - t ; . ' • / 

Judges the grounds. for rejCictiilg alternatives to a. model.. 

The student afil|)Jies the concept that there can be more than onemo^el foFaset of 
•observations. n . V* ' . ^' 

Student Actiqn: Disagreeing wfHi the action taken and stating the essenc(i*qf the 
concept. " • ^ ^' * r 

PiBrformance Check Alice developed a model that explained all the observations' 
involving gravity in terms of a particle, which she called u grqviton: Whea. three 
^ other students brought Alice . their models, which they said also' explained all obser- 
*• vations involving gravity, Alice refused to review them. She remarked, 'Tour models 
can*t be good. They are dilferenl/from mine, and everybody kirows mine works."" 

1. Do you agree witQ;\j^cc"s reason for r>pt lookit^g at the other models? 

2. Explain your answer!^' ' . ' ^ * 

Remediation: ^1) The student- may have missed this point. \\ has not been tlatly 
stated, only implied by the ISC S particle model in the last section of Chapter 7, 
pages 104 and 105." (2)^ if he has. not done Excursion I'-i, refer him to if now. 




Recognizes a description of matter thaj contains only one kind of atom. 

The student classifies matter which is composed pf one and^only one t 
asatiMemcnt. . ' - ' \ 

Student Action: Stating that the material in question is an elemeijt. 



04 



PerformanCB^CheckJ^: Suppose Iggy has become so small that he can walk between 
atoms in a material, Iggy is Id^t inside a^cliulik of material because all the atoms 
look exactly atike. What sort of a material is Iggy lost in? 

• ■ * 

Remediation: ( 1 ) Have^tie student revitsw Self-Evaluation 7-7. (2) This idea is based 
on information on page 59. It is restated on pages 104, 105, and 127. 

Selects the charac4^istics of scientific models. . 

Ihe student recalls (he concept that the models which scientists use are better de- 
scribed as use|*ul than as correct. * , ■ 
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Student Action; Selecting the statement that agrees with the oondept above. 
^ A: d . " • , ^ 

/B: a ■ ' ' . - 

C: b • 

. Performance Check A: Write the letter ot the best statement below about the models 

that scientists use. • 

, a. A /model is thrown out when it does not predict or explain a new obser- 

. vation because it has been.shown.to be incorrect or incomplete. 

. b. Models used by scientists provide only right answers. ' ^ 

c. Yhe models used by scientists state ^hat actually happefis in nature and 
are therefore correct. . ' 

d. It is 'not known if the models U3ed by scientists are correct, but they are 
* used ^because they Kelp explain and predict observations. 

Remediation: (1) This concept is repeated throughout the Level II program and 
given emphasis from time'to time, as on pages 104 and 105. (2) Have the student do 
or review Excursion l-l . -(3) Have the student compare his answer to Self-Evaluation 
7-17 with tfie answer options for the check. , . » 

Recognizes the limitations of model acceptance. \ 

1 

The student applies the ooncept that acceptance of a model imples only that it ex- 
plains most observations made to date. 

Student Action: Sclocting the ent4y involving the explanation of observations. 
A: d . 
B: a ■ , 

C: c " ' . 

Performance Check A: Suppose that all scientists were to accept a particle model 
M'or sound. 1'his would mean that 

a. scientists had direct proof that sound exists as particles. 

b. at least the best scientists have seen sound particles. 

c. sound is exactly likc'inatter particles. 

d. thinking about sound as though it is rpade up of tiny particles had ex- 
plained most of the observations made to that date. 

e. no other model could explain the observations made to that date.* 

JierYiediation: (I) I'his idea is reinforced in nearly all chapters, l^tvbest single re- 
medial reference is Excursion M. T2)'^rhi^ideil is repeated and illustrated on the 
last page of Chapter;?. 
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Recognizes the reason for basing conclusions on many cases. 

The student applies tfie concept that a single case often does not give sufficient evi- 
dence upon which to base a conclusion. 



04 



ERIC 



Core 
15 



Student Action: Responding tg the effect that a single case often does i^ot.give 

enougli evidence upon which to base a'^ conclusion. . > 

I 

Performance Check A: Itiryigj^ text, you were asked whether atoms combine with 
each other in definite numbers. You said yes after experimenting with lead iodide 
(Pbl2)* Then,-instead of being asked a different question, you w^re asked to answer 
the same question working with copper sulfate (CUSO4) and zinc (Zn). Why was it 
necessary to artswer the question more than once? 

Remediation: This is an appHcation of the story of Harry the. fisherman-, described 
on page 107. This idea of the need for more than one test is alluded to in^'the last 
paragraph of page 108 and the first paragraph of page 109. 
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Selects coniponents of a chemical system. 

• The student classifies individual element? or corppounds of the reaction as compo- 
nents. • . ■ 
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Student Action: Selecting the individual compounds or elements listed. 
. A: d and e . . 

B: c and e 
C: b and d 

Performance Check A: 

SYSTEM 

l_ ■ • , 

zmc + hydrochloric acicf zinc chloride + hydrogen 
(metal) (colorless solution) (colorless solution) (colorless gas) 
List the letters of any- of the following which represent a component of the above 
system. ^ 

a. zinc + hydrochloric acid 

b. zinc + hydrochloric acid zinc chloride + hydrogen 

c. zinc + hydrochloric acid hydrogen 

d. zinc chloride • • 

e. zinc 

Remediation: ( I) If the student selects one ot the subsystems because of the stated 
definition that a component is a part of a system, review paggJOS with him, stressing 
that a component is a single part of the system. (2) Have t^e student explain Self- 
Evaluation 8-4c« (3) Have him do an alterpate check« * / 

Selects subsystems of systems. *' ' ^ 

The student cl assifies as a subsystem a group of components yr a part of a system 
being isolated for study. ' 



I' 



Student Action: Selecting a\ least two of the three groups of interacting compo- 
nents which are less than the wl^olp system. 

A:^«, c, d , 

B:.a, c, e 

" C: b',d,e ^ * 



Performance Check A: 




SYSTEM 



sodium sulfide + silver nitrate sodium nitrate + silver sulfide ; 

(colorless solution) (colorless solution) (colorless solution) (black solid) 
List the letters of any of the following which represent subsystems of the above 
system. 

a. silver + sulfide ^ silver sulfide 

b. sodium ' f . * 

c. sodium sulfid|:t^dlver nitrate 

d. sodium nitrate +'silver sulfide 

e. sodium sulfide + silver nitrate ^ sodium nitrate + silver sulfide f 

'. 

Remediation: (1) This'idea of systems and subsystems is a natural carry-over Ut\w 
Level I where it is a major theme of the course. The Level 11 student is introduced 
\b the idea on page 108 /which should give enough information to teach the concept. 
(2) Have the student review amd explain the answers to Self4:valuation 8-4b. (3) Let 
the student do an alternate performance check with an open book. 

Uses a thermometer, following accepted procedure, 

xThe'student manipulates the thermometer, using the f()llowing accepted procedure: 
(I ) places thtTTliermonTetei: into the water so that it does not touch the bottom of 
.the beaker, (2) waits for the fiuid in the thermomeier to adjust, (3) puts his eye level ^^^fC^ 
with the top of the fiuid when taking a readinjg, and (4) reads the temptirature with 
the bulb of the thermometer submerged. 



/ 
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Regular Supplies: 1 alcohol burner I Celsius thermometer 

1 250-ml beaker 1 burner support stand 

water 

Student Action Performing all four of the specified operations and reporting th^> ' 
temperatures to wTtTiinl"C of the values read by art'observer. * ^ 

Performance Check A: Get the. following equipment: ' i 

1 alcohol burner " s * 

; ^ 1 25()-ml beaker ' . - . 

1 Celsius thermometer 

1 burner support stand 
\ 150 ml of water 
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Get your teacher or an appointed observer to watch you. Use the burner to heat the 
150 ml of water. While the .water is heating, measure and record its temperature 
every minute for three minutes. 

Remediation: (1) The student who' misses this should review the Checkup on page 
1 16. (2) Suggest that he do or review Excursion 8-1. ..... 
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Stales the rule of the combination of atoms in definite number^; (ratios), 
^ The student applies the rule that atoms combine in definite numbers (ratios). 
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Student /Xctlon: Indicating that he agrees with the concept that atoms c6mbhie in 
definite numbers (ratios) and stating as a reason that atoms combine in definite num- 
bers (ratios). 

A: Agree with Bill 

B: Agree with Tom 

Cr- Agree with Debbie . 

Performance Check A: Bill found in a reaction that for every atom of calcium, (Ca), 
two atomsof iodine (I) were used. He decided that one atom of Ca always combines 
with two atoms of I. But Sue said that the number of I atoms that combine with an 
atom of Ca would be different if Bill had started with different amounts of Cu and I. 

1 . I)o you agree with Bill or Sue? . 

2. Wliy? 

Remediation: (1 ) The student can be referred both to Table 7-7 and to Table 8-1. 
(2) Ask whether tlie concept involved in this checlTis the procedure of holding the 
amount of one substance constant aijd varying the amounts of the other. What ef- 
fect did this procedure produce in the tables? Why? . " ' 

Uses ISCS materials to ineasure mass. / . 

The student manipulates the given materials according to the procedure in which he 
( 1 ) places approximately equal amounts of paper in both balance pans, (2) zeros the 
balance, (3) places the X-gram mass on the paper in onv pan, (4) adds small amounts^ 
of the solid to' the paper in the pan until the pointer is at the zero position, and 
(5) removes the papers and gram masses. 

I 

Regular Supplies: paper ^ splints 

a set of masses (grams) double-pan~t53laTTce ~ 



Special Preparation: Place any inexpensive and readily available granular material 
,siich as salt* sugar* or baking powder in a bottle labeled 04-Core-20. Since contaiih- 
^ nation is not a problem in tliis instance you may return the students' samples to bot- 
tle ()4-(ore-20. . ' 



Student Action: Performiiy; each .stej? above to the sa,tisfacljon»of the observer: 



Performance Check A: Ask the teiacher to watch you do-this performance check. 
Get bottle d4-Core-20 and weigh out 3 grams of tlie white solid. ^ You may usrany 
equipment you need. - . • » 

Remediation: (1) Refer the student to Excursion 2-1 which teaches handling and 
zeroing the balance. (2) The use of paper and splints to protect tlie p^ns and sim- 
plify the transfer of the measured substances is described in Activities 8-9 through 
8-11. . 

Cites evidence of chemical rcactirons in experiments. 

The student applies the concept that observable changes are evidence that a chemical 
reaction has taken place. 

Regular Supplies; 5 stirring rods 5 test tubes 

- . 8 dropper bottles ' 



Special Preparations: Place dropper bpttlcs of each of the following solutions, desig- ^ 
nated by the accompanying letters, in box 04-Core-2I . You can use solutions mixed V 
according' to recipes on pages T 26 through T 30 of the Teacher's Edition o{ Probing ^ 
the Natural World 12. 

A. 3.0 M HCI (p. T27) . . 

B. water 

C. vinegar 

I). I-.OM NaCI (p. T 2<)) - " 

H. NaHCO:^ (3 tsp/ 100 ccKbaking.soda, local supply) 

I'-. 3.0 M NaOH (p. I" 29) 

C. i.0M("uSO4(p. T27) 

H. 0.1 M BaChlp. T26) . .. 

« 

Student Action: I ndicating that a reaction has occurred when two solutions are 
mixed and ( 1 ) the tc^mperaturc changes, (2) the color changes, (3) a gas is released, 
or (4) a precipitate is-fgrmed and citing the observed evidence. * ' 
A: I . (a) Yes, (b) T'lie tempefatuYe changes. 

2. No. - . ^ . 

3. (a) Yes, (lb) A precipitate forms. 

4. No 

5. (a.) Yes, (b) A gas forms. . , 
B: I. No ^ ' ^ 

2. (a) Yes, (b) The temperature changes. 

3. (a) Yi;s, (b) A precipitate forms. . ' 

4. Yes, (b) A gas is released. 

5. No 
C\ l.Noj 

2. No 

3. (a) Yes, ( b j^^^rgSTkis released. 

* 4. (a),Yes, (b) A prec^l^itate forms. 
5. (a) Yes, (b) The temperature changes. 
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Performance Check A: In box 04-Corer21 you will find eight solutions labeledj A 
through H. Get five test tubes and any 'equipment you need. Mix the solutions |as 
shown in the table below. For each numbered mixture, tell 

(a) whether or not y reaction takes*place and , . ' 

(b) if there is a react i pti, stat e thq evidence for it. . '1 



MIXTURE 


Vi DROPPER + Vz DROPPER 


l' , 


A 


' F 




c 


A • 


3 


G 


•H - 


4 


H 


B ' 


5 


C 


E' 



Remediation: (1) Refer the student to Excursion 6-2 wliich deals With recognizing 
reactions. If you feel that a student has been asked to do too many excursions, have 
J>im review the following as needed: Activity 1-2 for gas formation. Activities 4-7 
through 4-9. about color change. Activity 7-3 which relates to perception formation, 
and Activity 8-13 on temperature change. (3) Have the student review Self- 
Evaluation 8-1 . 
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Recognizes from descriptions when a chemical reaction has occurred. 

The student applies the rule that a chemical reaction has ocoirred when two of more 
substances are mixed and at least one of the following occurs: ( 1 ) the temperature 
changes, (2) the color changes, (3) a gas is formed, or (4) a precipitate is formed. 

Student Action: Stating in each case whether or not a reaction has occurred and 
citing one or more of the characteristic changes as evidence of a reaction. 

A: 1 . (a) Yes, (b) The temperature changes, and a solid is formed. 

s 2. (a) Yes, (b) The temperature changes. 

3. (a) Yes. (b) A ga^ is formed. 

4. No chemical reaction occurred. 

B; 1 . (a) Yes, (b) The jemperature changes. 

2/ (a) Yes, (b) A precipitate is formed, and the color changes. 
^ " 3. No chemical reaction occurred. 
^. 4, (a),Yes, (b) A gas is formed. 

C: 1 . (a) Yes, (b) The temperatue changes, and a sohd is formed. 

2. No chemical rVaction occurred. . 

3. (a) Yes, (b) A gas is formed. 

4. (a) Yes, (b) The tempera tke changes. 

Performance Check A: For each situation below: . * 

(a) state whether or not a reaction has occurred and 

(b) if a reaction has occurred, state the evidence of the reaction, 



ERLC 



Situation 1 : Two colorless solutions are mixed. No color change is observed in the 
resulting solution. The test tube gets hot, no gas is released, and a white solid settles ' 
to the bottom of the beaker. . 

Situation 2: When clear, colorless solution X is added to colorless solution Y, the 
glass container in which they are mixed grow^Very warm, no gas is released, the solu- 
tion stays clear and colorless, and no odor is observed. 

Situation 3: When hydrochloric acid is added to a colorless solution, bubbles form 
and escape, no color change is observed, and no solid forms. 

Situation 4: Two white solids both form colorless solutions when they are dis- 
solved in water. When the two solutions are mixed, the resulting solution remains 
clear and colorless. No gas is given off, and the temperature doesn't change. No • 
solid settles to the bottom. 

Remediation: The student should know several evidences of a reaction at this poirit. 
Refer him to the following activities as needed: (1) Activity 1-2 (gas bubbles prop 
duced), (2) Activities 4-7 thr6ugh 4-9 (color changes), (3) Activity 7-3 (precipitate 
formation), (4) Activity 8-13 (tenyperature change). 

Excursion 6-2, which is concerned with recognizing reactions, may be useful to the 
student who missed this check. See also Self-Evaluation 8-1 and 8-6. 



Recognizes why the amounts of a product are the same in several trials. . 

ThestXident applies the concept that substances combine chemically in definite num- 
bers (ratios). ^ . ^ • 

0 

Student Action: Responding that the amount of the product is the same in each 
trial because the amount of the^limiting reactant is the same in each trial and reac- 
tants always combine in a definite number (ratio). 

Performahde Check A: Examine the ta|)le below which shows the data collected in 
three trials. . 



TRIAL 


MASS OF . 

RED REACTANT^ 


MASS OF 

GREEN REACTANT 


MASS OF 
PRODUCT 


. 1 


2g . 


95 g 




2 


. 2 g . 


125 g .. 




3 


• 2g 


140 g 


3g--rT 
' — ^'^^ — '. — ~ — 



Notice that in each trial the amount of the green reactant changes. Yet the product 
is exactly 3 g in each case. Explain why. \ ■ 

Remediation: (1) Check to see if the student*s probletn is interpreting the tiVblfc. 
Try asking him where the product came from. Excursion 7-1 on interpreting graphs 
and the last three page^ of Chapter 7 have the student interpret similar data so he 
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may well be familiar with the concept but not recognise it in tabular form. 
Perhaps the stpdent- just needs practice in interpreting tables. (2) Activity 1^4 is 
^ based on this objective. Review of this activity and the surrounding textual material 

. should' help. (3) Activity 7-5 is a test of suspected leftovers. This is a crucial idea 
that is applied to problems in Chapter 8. (4) The graph in Figure 8-5 of the Record 
Book deals with a similar case of leftover atoms. Expect to invest some time inter- 
preting that material with a student having difficulty; the idea may be elusive. 
* • ' ,. ■ / 

^^^^^j states the meaning of the symbol A. ) ^ 

^^^r The student classifies the measurement of A variable als a measurement of a change in = 

the variable. 

Student Action: Stating^ a change in the specified variable. 
A: Change in heigljt 
B: Change in mass • 
C: Change in length 

Performance Check A: If h is the symbol' used for height and you were asked to 
measure A h, what vi^ould you measure? 
\ ■ 

Remediation: This is stated on page 120 in the i'ii^l and secpnd ^||ragraphs. The 
definition of delia (A) is given there, and if the student has not learned it, he should 
do so now. . 
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States a test for unreacted particles in a heaf^easing reaction. " 

■■ ♦ ■*■*■" 

The student applies the procedure of adding more of the other reagent or reagents 
and looking for? further change in temperature to determine whetlier the particles of 
. a reagent were used up in a chemical reaction that gave off heat. 

Student Action: Responding that he would add more of the reagent not being tested 
' for and if a further temperature increase results, the particles tested for were not 
used up. t ^ 

A: Add more hydrochloric acid (HCI). If the temperatiire increases^, the lye 
particles were not used up. 

B: Add more drain cleaner. If the temperature increases, the sludge particles 
wef'e not used up! ' . 

C: Add more vinegar. If the temperature increases, the particles of milk of 
magnesia were not used up. , ' \ • . ^ 

Performance Check A: A solution of lye particles and hydrochloric acid (HCI) were 
mixed.' The HCI and the Jye particles reacted. The temperature of,the reacting solu- 
tions went up S^'C. How could you tell if there were still lye particles that had not 
reacted? . . ' ' ^ 



Remediation: (1) Have the student look at the graph he drew on Figure 8-5 of his , 
Record Book and ask him what would happen to the temperatui'eiif more zinc -had 
beenjadc^ to trial 2 and to trial 5. (2) If he is still uncertain, have him try adding 
mor^ 2iric to these jats. (3) If the student seems uncertain of the procediire^tself, 
check his response to Self-Evaluation 7-1. 



Recognizes that elements in«compounds are combined in definite numbers (ratios). 



The student applies the concept theft wheti elements combine to form a compound, 
theyxonibine in definite numbers (ratios). ^ 

Student Action: Selecting only the sample, whqjje yibsamples have identical ratios 
and stating that when elements cQmbine. to ibrm a compound, •they combine in defi- 
nite numbers (ratios). 

A; Beaker 3 . , ' ' ^ - \ 

B: Beaker 2 * ' .. . 

C: Beaker 1 . ^ ^ . ^ 

• " • ' .. ' . 

Performance Check A: Bart has three' beakers labeled 1 , 2, and 3, each of which con:i^ 
tains the elements zinc (Zn) and j^ulfur (S). He studied a <;ample from the tbp and 
the bottoiil ot'ei^ch of the beakers^. His data are shown iri the chart j^elow. . 
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BKAKHR NUMBER 


ATOMS OF Zn 


ATOMS OF S 


"1 (top) 


100 


200 


1 (bottoiu) •*- 


100 


300 ' 


2 (top) 


100 


■75 


2 (bottom) 


100 . 


.1 ' ()0 0 


3 (top) 

3 (bottom) ^ 


m 

100 


150 
150 




lich, if any, of the three beakers' were zinc and sulfur present as a 
single compoqtid? 
2. How do you know? ^ • * 

^ « 

Remediation: (1 ) Have the student cl^eck and explain his answer to Self-livaluation 
7-9?* Hie explanation shoulci include this concept. (2) Review pages 126 and 127; 
especially points 5 and 6. of the model on page^ 127. 



\ 



Calculates Hie number of atoms in a formula with a coefficient. . > ^ ^? 

The student appljcs the rule that'the inmaber of atoms of an clement (X) in a speci- 
fied luiinbcr crt' units of a.formula (4X2Y) is the product of the coefficient (4) of tlie 
forinula and the .subscript after the element (2). 
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Student Action:' Responding with the product of the coefficiffnt of the formula and 
the subscript after the element, . * 
A: L.6,2.2 

* B: 1.4,2. 12 ; . 

C: 1.2,-2. 6 ' 

Performance Check A:. Study the equation below. 
2AgN03 +Cudl2 -►Cu(N03)2 + 2AgCl 

(silver nitrate) (copper chloride) (copper nitratp) (silver chloride) 

1 . How many atoms of oxygen (O) are present in the reactants? 

2. How many chloride atoms (CI) are present in the^products? 

Remediatidn: (1) Have the student go back to page 68 and look at the notation. 
Then help him apply this system of-notation to chemicals. It may be that transferrmg 
this notational idea to chemical formulas simply did not occur to him. (2) It may be 
helpful for the student to substitute nuts and bolts for the components of the equa- 
tion in the performance check and try out the reaction, (3) Ask him to explain his 
answers to questions 8-38 and 8-39. 



ERIC 
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Tells what happens to particles during a reaction. 

The student applies the concept that in a chemical reaction the particles of the reac- 
tants recombineto"form different substances (tl^e products). 

Student Action: Respo'nding in effect that the particles of the reactants recombined - 
into different substances (combinations). 

f 

Performance Check A: , Jack made a blue solution containing a compound composed 
of 'particles A and B. He then made a colorless solution containing a compound * 
composed of particles C and D. When he mixed the two solutions, a green solution 
and a white solid were formed. What happened to the particles during the reaction 
to cause these changes? • 

Retnediatlon: (1) This idea is stated in the summary on page 127, but the evidence 
. for it is developed throughout Chapters. ? and 8. (2) The interpretation of Table 

8>4 is a good phce to send the student for a review. A repeat of the activities leading 
up to Table 8-4 may hb in order. (3) Excursion: 8-2 makes the point that two new 
-substances can be formed in a^eacti on. 

- 7 " Explains the relationship between the elements in the reactants and the products. 

V^ftJi The.studertt applies the rule that in ordinary chemical , reactions, elements in the 

. products are the same as those iQ the reactants. y 

l/^^jr^J. Student Action: Responding to the effect that the stated' renction could not occur 

because the elen^ents in the reactants and products are differc'nl. 
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Performance Check A: 

1. Is it possible for the following reaction to occur? 

2. Exijjain your answer. 

>b(N03)2 *PbCl2 + 2NaN03 

(lead nitrate) (potassium iodide) (lead chloride) „ (sodium nitrate) 

Remediation: This is a tough question. Information from several places has to be 
combined to arrive at this answer. ( I) The student might feel .that the substance wa^ 
present as a'feactant, but just overlooked. Explain that it "is a groui\d rule that equa- 
tions state all the reactanfs. (2) GVe the student a short bplt with a hexagonal nut 
on it, and a long bolt aiid a square nut on it. Have him write the formulas for each 
hut and bolt reaction and then recombine them and write the formulas for the new 
combinations. Ask if the products look exactly Uke this reactants and whether any' 
new nuts or bolts (atoms) were introduced to the differences. (3) Ask him to explain 
Ills answers to questions 8-38 and 8-39. (4) Ask why "copper atoms" would not have 
been a good response to Self-Evaluation 7-14. , 



Judges extrapolated values of various ranges beyond the range of the given data. 

The studerit applies the. concept that extrapolated values which are considerably be- 
yond the ranges of plotted data are of.questionable reliability because the relationship 
between the variables may change over the wide range. . • 

Student Actron: Indicating the extrapolated value farther from the plotted data to 
be weaker because the chance that the relationship could change is greater and stating 
the effect of the concept in explanation. 

A: Where A = 10 grams , ' ' 

B: Where R f 14 grams . ^ 

C: Where A r 13 grams . 

♦ 

Performance Check A: Suppose that you were given the graph belovy and asked to 
predict (he amount of .product AB forrmed when 5 gand 10 g of reactant A reacted 
with a set amoUnt of,B. 

I. Which, if either, of the two predicted values would you be less sure of? 

1 WhyV 




14 

I" 

^ 10 

c 

~ 8 
g 2 

CL 

0 
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0 


I A 


i ' e 


( ( 


I .1 


D 



REACTANT A (in grami) 



Remediation; This concept was well expressed in the last paragraph on p^ 433 
where an extrapolation of Alice's growth would make her 260 cm tall at age ^8. 



Plots data and draws best-fit lines. 

The student applies the process of plotting the data on a grid and drawing the best- 
fit lines. 

Special Preparations: Have graph paper ready or, still better, have duplicated labeled 
grids prepared for the students,^ 

\ 

Student Action: Plotting the points and drawing the lines in such a way that the 
graph shows the intersection of the two straigh t lines. 

B: 





^ 5 



C: 



12 
11 
10 



8 
7 

E 6 
^ 5 
4 
3 
2 
1 



7 



1 2 3 4 5 6 7 8 9 

Trials ^ '> 
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Pttrformance Check A: Get a piec^ of graph paper, label it like the grid below, an( 
plot the data. Draw in the best-fit lines for the data. ' v 



TRIAL 


gOFCaCl^ 


1 


3.2 


2 


5.8 


3 


9.3 


4 \ 


10.6 


5 


10.8 


6 


10.5 



iA 

e 



12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 

0 



23 45 6 789 
Trials 



Remediation: There are two probable difficulties for a student in responding to this 
check. (1) The student may not understand how to estimate and plot fractions of 
numbers. (2) Drawing a best-fit line may be a problem. 

Using larger graph paper with more lines may help solve the first problem; The 
idea of best fit was covered in Excursions 5 and 18 of the Level I text. If you can 
get a copy of the Level I text,. Excursions 4, 5, and 18 are good for teaching the idea 
of graphing and Excursion 6 is of value in teaching how to estimate points between 
whole numbers. 



Selects graphs which show t\Vo variables increasing together. 

The student classifies graphs whose lines rise from left to right as graphs showing thti, 
relationship between ty/,o variables that vary with one another. • 

Student Action: Selecting the graphs whose lines rise from left to rij^ht. 
A:,, a and f 

ft: a and c ^ 

C: cande ' 



...J 



04 

Exc 
7-1 

3 



Performance ChecK A: List the letters o,f any graphs which tell you that when A in- 
creases, B also increases. 



Graph a 
/ 

/ 

/ 



A 

Graph d 



75 



75 



Graph b 



100 h 



\ 



100 



B 



\ 



\ 



\ 



\ 



\ 



75 



Graph 6 
I 



100 
# 

B 



GrapK c 



100 



B 



A 

Graph f 



75 



/ 



/ 

/ 



/ 



75 



75 



Remediation: (1) One way to handle this problem , is to refer the student to Figure 
2 on page 429 and to label the X axis "A" and the Y axis ^'B," Ask such questions 
as when John Smith was 120 cm tall, was he older than when he was 100 cm tall, or 
whether B increases when H increases. (2) Once it looks like the student ha?, the 
hang of this idea, give him tin alternate form of th^; check. 



Selects graphs showing only one variable remaining constant. 

The student classifies graphs with a straight line parallel to one of the axes as graphs 
in which one variable remains constant while the other varies. 

Student Action: Selecting the graphs with' lines parallel to one of the axcvS. • 
A: c and e 

B: b and d , ' . ' 

C; e and f • . • ' ' • • 

Performance Check A: List the letters of any graphs which show one variable which 
stays the same while thither increas^js. ^ ^ . 

' . v\ . . .101 



100 



B 



Graph $ 



Graph b 



100 



B 



0 — TT 

Graph d 



75 




100 



B 



0 
100 



Graphc 



Graph f 



75 



/ 



/ 



/ 



0 A 75 0 A 75 0 

Remediation: (r) Have the student examine Figure 2 on page 429 and ksk if John 
Smith's heij^t stayed the same between his twentieth and twenty-second birthdays. 
If he answer? yes, ask how he knows. The fact that the line is nearly flat' should 
make relating the graph in Figure 2 to the choice of the horizontal line graph in the 
performance ch^ck rather easy. (2) Relating it to the vertical line graph in the oheck 
may be more difficult. To help the student see this, refer him to graph e in Perform- 
ance Check A above and ask him to state what happens to A when B increases from 
0 to 50 and from 50 to 100. He shpuld see that such a graph means that one variable 
(B) increases, but there is no change in the other variable (A). 



A 75 



Extrapolates and interpolates from a graph. 

■. • * 

The student applies the procedures involved in extrapolating and interpolating from; 
a graph. 



Student Action: Reporting the value ordinates to within ±1 g. - , . 
.A: 1.6g,2. 10g,3. 14g,4.2g. 
B:M.2g,2.6g,3. 16g,4. lOg ^ 
C: 1. lOg, 2.6 g, 3120 g, 4.2 g \ 



Performance Check A: From the graph/predict how many g of product Y would be 
formed if 

1 . 3 g of reactant A were used. 

2. 5 g of reactant A were u^ed.» 

3. 7 g of reactant A were used. 

4. 1 g of reactant A were used; //. • 
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0 2 4 6 8 
REACTANT A <in grams) • 



Remediation: (1) Extrapolation is involved in the interpretation of Figure 5, page 
433, as directed by question 10-14. The risks of extrapolation are discussed in the 
excursion and a student might miss this check because he feels that he should not go 
beyond the data. If that is the case, point out that extrapolation can be useful in 
making predictions. (2) If the problem lies with the mechanics of extrapolating, re- 
view the process of extending the line and reading the desired value on that line. 

Lists solutions in order of concentration. 

The student classifies solutions according to their concentration (the amount of 
solute per unit of solvent)* 

Student Action: Ordering the samples so- that the number of grams of solute in- 
creases and lndic^^the~m ore concentrated of a given two of the solutions. 
A: l.a,e, c, d,b 

__.2.b 

B: 1. a, e, c, d, ti ' 
2. d 

C: l.a,e;c,d,b 

2. c ' ' • 



Performance Check A: Jack put 100 ml of water into each of the five beakers shown 
below. Then in each beaker, he dissolved the different amounts of sugar shown, 

cA V / . A.\ V / e.\ V / 



7 b.r^ 



2g 
sugar 



lOg 
sugar 



6g 

sugar 



8g 

sugar 



4g 

sugar 

""1 



1 . Starting with the least concentrated solution, list the letters of the beakers 
of solutions in order of concentration, 

2. Which is the more concentrated solution, b or d? 
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- Remediation: ( 1 ) Check to see if the student knows what is meant by concentration. 
The definition is on page 436 in the next to last paragraph. (2) If he does, have him 
review questions 3 and 5, page 437. 

Calculates the concentration of a solution in grams per milliliter. 

The student applies the rule for finding concentrations as dividing the weight of the 
solute by the volume of the solution. 

Student Action: Stating the concentration in g/ml. 

A:.0.018g/ml - ^ 

B: 0.6 g/ml ' • . ' 

C: 0.6 g/ml 

Performance Check A: A glass of ice tea contains 100 ml of water and tea and 1 .8 g 
ot^ sugar. What is the concentration of the sugar in the solution? State yo\ir answer 
in grams per milliliter (g/ml). . ^ 

Remediation: ( 1 ) Refer the student to the two conclusions given under question 1 2, 
page 439. (2) If this is unclear to him, have him repeat or review the first four 
activities and the associated questions. ^ 

— . . - ■ . ■ 

Calculates the weight of a solute in a sample of a solution. 

The student applies the formula: 
g of solute in X ^ X volume of solution ^ g of solute 
volume of solution total volume of solution in total solution 

StudentV\ction: Reporting the number of grams of solute as determjned by substi- 
tuting the values of the problem in the above equation. 

A:^Jiti,^rams 

B:?^6||5rams 

C: 4tf grams 

Performance Check A; Jim had a 500 ml bottle of maple syrup. The^500 ml^of 
^syrup contained 100 g of dissolved maple sugar. Jim poured'SO ml of the syrup on 
his pancakes. How many grams of maple sugar d;d he pyt on his pancakes? 

Remediation: (1) Have the student redo or review Activities 3 and 4 and questions 
8 through 1 2 of Excursion 7-2. ^ • 
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Handles a thermometer, using the accepted procedure. 

The student ryanipulates the thermometer using the accepted procedure of (1) 
placing the thermometer into the water but not touching the bottom of the beaker, 
(2) waiting for the fluid in the thermometer to adjust, (3j^ aligning his eye with the 
fluid level in the thermometer when taking a reading, and (4) reading the tempera- 
ture with the bulb of the thermometer submerged. 

ERIC 
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(Regular Suppfies: 1 Celsius thermometer^ 

1 250-mi beaker 
water 



Student Action: Performing the four specified operations and reporting the temper- 
ature to within \°C of Ihe value read by an observer. 

• . ■ * ■ • 

Performance Check A: Get thfe following equipment. 

1 250-ml beaker " . . * 

1 Celsius thermometer 
water 

Get your teacher or an appointed observer to watch you. Measure and record the 
temperature of the water. . • ' 

Remediation: The student who misses this should review Excursion 8-1 : ' 

Names a method for recovering an unseen product. 

■ The student applies the concept that unseen products are often dissolved in a solu- 
tion and are recoverable by evaporating the solvent. 

Student Action: Naming the solution as containing the other product and evapora- 
tion of the solvent as the way to get the product. 

Performance Check A: Willie performed the following reaction by mixmg two solu- 
' tions: ' ^ - 

lead nitrtte + calcium chloride lead (^londe 
(solution) (solution) (solid) 
i Lead chloride 4s a white solid vvhich forms and settles to the -bottom of the liquid. 
, AVillie said there should be another product, calcium nitrate. . . . . . . 

1. If Willie is right, where is that product? ' 

2. How could you get it? ' >^ 

Remediation: Point out to the studegt that a procedure for finding a dissolved 
product is given in Activities 2 and 3 of this excursion. 

Recognizes the product of a reaction involving an atom team. 

The student classifies the formula which contains the atom team intact as the only 
possible product of the reaction. 

Student Action: Selecting the formula containing the atom team intact . 
A: d ' ' 

B: e 

C: a • * 

* < ■ 



Performanqe Ch9ck A: Ammonium (NH4) is an atom team. If ammonium hydrox-: 
ide (NH4OH) reacts with zinc chloride (ZnCl2),= which pf the following WQuld be a 
product of the reaction? ' 

a: NH3CI ^ ' !! ' . 

. b. NH^Cl . w 

c. NCI . . ' . 

d. NH4CI 

e. NHCl . •^ / . 

\ . .* • . ■ • 

Remediationi: Review page 45 L especially question 11 . 
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Chapters 9 and 10 * Perfdrmdnce Check 

Excursions 9-1 thru 1 0.2 . ^ Summary Table ' 



Objective Number 


Objecitivd Description T 




05-Corer 


States the purpose of a control in an experiment ^ . 


05-Core-2 


Names a sample not treated by the experimental variable 


05-Core-3 


Stages how reversing battery connections affects ion flow ' 


05-Gore-4' 


V ■ < - 

Explains the lack of movement of ions tdward. electrodes in a soluti9n 




05-Core-5 


Recognizes a reason that rubbed objects attract each other 


05-Core-6 


Names the particles in a solution which allow the flow of electricity 

f . . . 




05Core-7 


Names the two types of electrical charge . 


05-Core-8 


States the reaction of like and opposite charges to each other 




• 05-Core-9 ^ 


States the rule which explains the charges on repelling objects 




05 Core-10* . 


Narnes the charge on an object attracted by another object whose charge is known 


05-Core-11 


— ■ . : • — f^- — ^ 

Outlines a procedure to test the relationship of charges on two objects 


05-Core-12 


^ . ; ' .' , ' < ■! . ' ■ , ' ' \ 

States the rule of the attraction or repulsion of charged objects 


05Core-13 


States and performs a test for the presence of the sulfate ion 


65-Core-14 


States the importance 6f operational definitions 


05-Core-15 


Indicates the meaning of different symbols in a chemical formula • 


— ' 

05Core-16 


Names the forpe holding matter together 


:05-Core-17 


Predicts ion combmations 


t 

t 

n.^) .1 ,y ■ . 


05-Cpre-l8 ( 


States why ions attract each other 

1 » — ^ 7' ""^ '■ >-r 
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Objective Number - 


. ^ : , > . ' — ^ • 

■ • ■ ■ , ^ / 

Objective Description Y 


* D5-C6r,e-19- 


''States the charge on the second' partidle in a two-particl^e" compound . . - . 


05-Core-20 . ' 


Selects a reason for„|ahelihg'nr)at^i9ls ami recording^^ - ' \ + ' • 


06-C6re-21 . 


States whether scientists cohslder models to be tentative or definite . , ; -, > 

- * . MM. - ' 5 


05 Core-22 


'■ ~ ' ' ' * ■ ■ . * . ■ 

• Recognizes the basis pn which scientists accept statements * ' „ . 


— 

05-Gore-23 


\States whether or not ions are models *• ^ 


05-Exc 9-1-1 


. Names the charge on a particle attracted to a rod of specified charge 


05-Exc 10-1-1 : 


States how the rate of evaporation affects crystafi size .» 


d5-Exc 10-2-1 


ExpNiins the mass change of submerged metal strfps as a current flows througfi a solution 


.0 

Ol-Core-24 thru 28 R 


(Student's responsibilities) ■ , 


02-Core-3R 


Decides whether a single test prpvides definite evidence 


^2 Core-6R 


Selects examples^bf optrational definitions ^ * 


02-Core-16R 


' ' N[ . ' 

n . ' \ ^ 

States why controls are used in experiments . 


03-Core-22R 


States whether atoms^are created or destroyed in forming solutions / 
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States the purpose of a control in an experiment. 

Tlie, student applies the concept that a control is used to determine if it is the. vari- 
able 'being investigated, rather than some other variable, which is most related to 
the results observed. 

Student Action: Responding that it is necessary to use the distilled water first and 
thenjhe copper sulfate (CuSO^) solution to show that it is the CuSO^, not the 
water in the solution, that conducts electricity. ^ 

r 

Performance Check A: You did the activity diagramed below to find out if copper 
sulfate (CUSO4) in solution would conduct electricity/ First you did the activity, 
using ^listilled water. Then you were asked to put CuSC)4 into the water. Why 
couldn't you have skipped the step using only distilled water and put a CuSO^ so- 
lution into the beaker in the first place? > # 



V 




ERLC 




To charger 



Distilled water 



Remediati^bn: (1) The student who missed this check may have had trouble with 
the same idea in Chapter 4, page 47; Fiave him repeat the Checkup. If necessary, 
suggest that he do or repeat Excursion 4-L (2) A student may suggest thAt tfie 
reason for placing the clpctrodes into the water is to remove impurities, which would 
be a good procedure. If so, ask^him the question again, telling hitn that the electrodes 
are clean. 4X) Review Sell-Evaluation 6-12 and its answer as a situation analogous 



;elf- 

to thebne presented in tl^.question. 



Names a sample not treated by the experimental variable.. 

The student classifies as a control a sample whioh is treated in the same vyay as the 




experimental sample except for the variable being tested. 

Student Action: Selecting the {crm contrdi: 
A: d . . ■ ■ 

■ B: a ■■ 
• • C: c. •■• . ■■ 



/ 



Performance Check A: In an activity, yoirwerc asked to find out if coRper sulfate 
(CUSO4) in a solution would conduct electricity. First you tested pure distilled 
water, as shown below. Then you were asked to to<A a solution of CUSO4 and 
water. Which term below is used to describe something that is used in the way the 
distilled water wii^rused in that activity? 
• a. Reactat)t 

b. ^ Product 

c. Element 
,d. Control 



2 




To charger 



Remediation: (1) This situation is slightly difTerent from the examples of eontrols 
presented before. In the previous eases,* the eontrols were run in parallel with the 
experimental variable. Here the 'eontrol eomes before the experimental variable is 
'^manipulated. If that is not the difficulty, refer the student to the examples on page 
"47 and t.o- Excursion 4-1, (2) Review page 80 and the student's response to Self- 
Evaluation 6-12. Ask him whether heating the plain charcoal would still have been 
a control situation if it had been done prior Jo heating the charcoal and yellow pow- 
der. ■• - 



States how reversing battery coimections affects ion flow. 

Tiie student applies the concept that iojis of a given charge move toward an electrode » 
wiiicii is oppositely charged. 



Student Action: Responding that reversing the charge;^ of tlT^j. rods (electrodes) in 
an ionic solution reverses the direction of ion flow. 



^ef=fprin|ince Check A: Jerry hooked up his apparatus as shown bejow. Rod A was 
positive and attracted chloride ions. Rod B was negative and attracted zinc ions. 
Jerry was called out of the room, so he disconnected the, rods. Whon ho reconnected 
the rods, he mixed up the leads, and B becaniejiositive and A negatiy;. How would 
^this affect the ion flow in the solutioji? ; , - * 



05 
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To charger 




Solution of zinc ions 
and chloride ions 
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Remediation: (1) If the student missed this check, it*could be a clue that he is not 
doing the activities. This cl\eck follows exactly the procedure of Activity 9-5. (2) 
It may be that the student does not understand that the charger causes electricity 
to flow in one direction or the other but not both at the same time. The flow of 
electricity through this circuit should be explained tp him. 

— I ■ ■ » I I 4, * ■ ^ ■ 

Explaii^the lack of movement pf ions toward electrodes in a solution. 

The student applies the concept that ions in absolution move towards an^ electrode 
if, and only if, the rod is charged (is part of an electrical circuit). 

• /- 

Student Action: Responding negative(y^and that there would be no motion because 
the electrodes were uncharged (not connected). 

Performance Check A: Bill put two carbon rods into a copper sulfate (CuS04^ so- 
lution, exactly as shown below. He wanted the copper (Cu) ions to move to caij)on 
rod A. ye left the equipment in place overnight so tliai the copper ions would have 
time to move, \, 

1. When Bill comes to school in the morning, wij|l the copper ibns have 
moyed to carbon rod A? 

2. Explain your answer. 



A B 




J 



'• ' and neg^ttive SO^ ions , * 

». 

Remediation: ( 1 ) This is an application of the idea developed in Activities 9-9, 9-fO, 
and 9-11. When the carbon rod was not connected to the circuity no copper was 
deposited ofi it. (2) Ask the student to review those activities and answer jj^stion 
9-18. (3) Check Self-Evaluation 9-4 and- the response. 

Recognizes a.reason that rubbed objects attract each other, 

Thg student applies *the principle that some objects can be given opposite charges 
by rubbing them together, 

■ » • • ■ 

Student Action: Selecting the statement to 'the effect that opposite charges are 
produced by rubbing the objects together. i 

A; c ' , * ' 

B: a 

C: b • 



ERIC 
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Performance Check A: Select the phrase which best completes the following story. 
A Kleenex, tissue is not attracted to a plastic comb. They are rubbed together. After 
the rubbing, the tissue is attracted to the comb. The rubbing 

a. produced the same charge on. both objects. 

b. removed the charges so they would attract each other. . 

c. caused the objects to be oppositely charged. 
^ d. either a or b. 

V ... ■ 

Remediation: (1) This iS a tricky check, as this concept is not flatly stated in^the 
t$\t so far. Ask the student why the woolen cloth or the tissue pap(Jr used in Activ-/ 
ities9-r7 and 9-18 are to be placed some distance away from the strips. Suggest that 
he try it. (2) The adept student should be able io get this idea if he thinks about it. 
Where did the rubbed off charges go? (3) A similar activity is described later on 
pages 167 and 168 and shown in Figure 1 1-4, so don't un necessarily 'w<fste time on 
rtimediation at this point. / * 



Names the particles in a solution which allow the flow of elecbgcity. 

rlie student applies the concept that electricity will flow through a solution only 
if* ions arc present in the solution. 

Student Action: Responding that ions arc present in thp solution because electric- 
ity is flowing and with the notion of tlie concept. 

ft 

Performance Check A: In tfue diagram, Jhe equipment is operating properly. The 
motor lifts the sinkers. 

1 . What kind of particles (joes this tell ymi are in the solution? 

2. Explain your answer. ' 



05 
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Rods 



Solution 



Battery charging apparatus 




Sinkers 



Remediation: ( I ) Review the similar situation in Activities 9-3 through 9-5, in which 
a light bulb is used in place of the inotorv (2) Ask the student to explain in terms o^' 
particles why the copper sulfate solution would conduct electricity, whereas the 
water did not. (3) Keview page 137. (4) Review SQlf-KvaluatiOn 10-6. , 



05 
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Names the two types of electrical charge. 

■ ^ W 

The student recalls positive ^nd negative as the two types of electrical charges. 

Student Action: Stating the terms positive and negative"! ^ 

Performance Check A: There are two types of ele^ijtrical charge. What are rtiey? 

Remediation: This is stated in the paragraph above l^igyre 9-1 on page 142 and in 
the summary on page 143. 



States the reaction of like «nd opposite charges to ^J^fiyQ.th^ 

jcal ' 
per 



The student recalls the rule that oppositely charged objects attract and objects with 
like charges repel each other. ' 



05 
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Student Action: Respondin ^ g that oppositely charged objects attract and objects 
with like charges repel each other. 

Performance Check A: State the rule which tells what would occur when objects 
with like charges or objects with opno^ite charges are brought near each other. 

Remediation: (1) This statement ocours in the paragraph below Figure 9-1 on page 
142, but the recall should also come from the activities with the virjyl and acetate 
strips. (2) See Self-Evaluations 10-3 and 10-4, which involve applications of this 
principle. 

States the rule f^^hich explains the charges on repelling objects. 

The student applies the principle that objects with like charges repel. ^ 

. ' > ■ ■ 

Student Action: Naming the charge do the object and stating the notion of the rule 
that objects with like charges repel each 
A: Positive (+) 
^ B: Positive (+) 
C: Negative (-) 

Performance Check A: The strips of aluminum foil in the diagram^ below are repelling 
each other% Foil strip 2 has a positive char|b. 

L What is the charge on foil strip 1? 
* 2. On what rule did you base your answer? 




V 



Remediation: (l),This'rule is stated in the paragraph below Figure 9-1 on page 142 
and helps to explain some of the movements of the lacetate and vinyl strips. (2) Have 
the student repeat or review Activities 9-1 2 through 9-17 andjhen read the perform- 
ance check to him substituting vtnyl or acetate strips for objects 1 and 2/ - -^j 

Names the charge on an object attracted by another object whose charge is known. 
The student applies the rule that two oppositely pharged objects attract each other. 



.Student Action: Naming the unknown charge" as opposite to the known <:harge. 
' , A: " Negative (-) • - , 

B: Negative (-) ' . \ ' ' 

C: Positive (+) 

» 

Performance Check A; Rectangles 1 and 2 in the diagranfare strips of aluminum 
foil which attract each other. Strip 2 has a positive charge. What is the charge on 
strip 1 ? . 





Remediation: (1) This is an application of the statement in tTie paragraph below 
Figure 9-1 on page 142 .' The student should be able to take the information given on 
page 142 and apply it to this activity. (2) Activities 9-12 through 9-17 have several 
examples of unlike charges attracting each other. (3) Have the student answer ques- 
tion 9-27 in terms of positive and negative charges. 



Outlines a procedure to test the relationship of charges on two objects. 

The student applies the rule that unlike charges attract each other and like charges 
ripd each other. • ' . ■ 

Student Action: Responding fhat to determine whether the charge on two objects 
is the same, or different, either the two objects should be put near each other to see 
,.if they attract or repel, or the two objects should be^brought near a single charged 
object to see if they react the same or differently. . 

Performance Check A: A red and a blue balloon are each given a charge. How could 
you .find out if they have the'^same or different kinds Of .charges? 
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Remediatioa: (J) Ask the student if the charges on the vmyl, strips in Activities 
Vl6 and 9-17 afe alike. If the answer is yes, question \*hat happened. (2) Then 
transfer this information to the performance check. 
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States the rule of the attraction or repulsion of charged objects. 

The student applies the concept thiat opposite charges attract. 

Student Action: Stating that the ions will move toward the electrode of opposite 
charge because opposite charges atttact. - 
A; Toward 
. B: Away frogi ^ ; 
C: Toward 

Performance Check A: Sue made a solution which contained positive iron ions. 
I . If she put a positively charged rod and a negatively charged rod into the 
solution, would the iron ions move toward or away from the negatively 
charged rod? . ' .'^ 

2. Why? \ vv' 

* ' -/ " 

Remediation: (1) The concept is stated in climes 2 and 5 on page 143. Applying the 
concept, however, is a different mental operation from recalling it. (2) A similar 
operation was done in Activity^S, and a similar situation is descrrfn^ graphically in 
Figure 10-5. 
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' States and performs a test for the presence of the sulfate ion. 

^ , ' ■/ ' . 

' ' The student applies the rule that the presence of the sulfate ion ($04) is shown by a 
cloudy wliite solid which forms when barium chloride (BaCl2) is added to a solutioa 
in which it is present. 



Regular Supplies: 

sodiiim sulfate (Na2S04) solution ( IM) 
6 b oltfe s .-^ 
3 test tubes 

Special Preparations: Put. a solution of IM sodium sulfate (Na2S04) in bottlesj 
and 4. Fill bottles 2, 3, 5, and 6 with water. Put <|(1 the bottles in a box labeled 
05-Core^l3. \ ' ^ ■ ^ , . 

Student Action: Adding Jbarium chloridfe (BaCl2) solution to , the solutions and re: 
porting the presence o(, 'the sulfate ion in those solutions in which a white solid 
forms. ^ ' ' ' . > ■ ■ 

A: feotUdl , , • 

•B: BottJ^4 ^ , ' , ■ 

C: BottM • V .. 1 ; 



Performance'Check A: Get bottles 1, 2,^and3fr^ box 05-Gore-13. Also get three 
test tubes. In separate test tubes, put abqufTmTof each soiution. Decide what you 
need to do to find out if the sulfate ion is present in any of these solutionsj Check 
your plan with your teacher. If iMs all right to go on, get what you need andjtest the 
solutions. Record the. bottle number of any solution which contains sulmte ions. 



Remediation: (1) The paragraph ab^ve qldl^ iO-l 1 on page 149 is a good refer- 
ence for the student. (2) Have tm student check the operational definition for 
sulfate that he wrote in questioiyaO-1 1 . (3) Reyiew his response to Self-E Valuation 
10-1. 



States the importance of operational definitions. i 

The student applies the concept that an operational definition istates tjie' way in 
which we can determine the presence or absence of a substance. 

StMdentjf^ction'. Resp^ding to the effect of the concept above. 

Performance Check A: You operationally defined the sulfate ion. What do such 
operational definitions of substances tell you? 

Remediation: (1 ) Refer the student to page 31 where 9perational definitions as used 
in a chemical context are discussed thoroughly. (2) The student may include in*his 
answer that an operational definition of a substance involves the notion of, "How 
much," as well as the notion of detection. If so, accept his response, but have him 
review pages 31 and 149. 
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Indicates the meaning of differentssymbols in a chemical formula. 

The student applies the convention that each different symbol in a formula indicates 
a different element. ~ ' . 

Student Action: Responding nggatiVely. and stating the number of elements indi- 
cated by the formina. 

• A: r.,No, 2. '2 . 

• B: 1. No, 2. 2 
C: i: No, 2. 2 . 
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Performance Check A: You have worked with negatively charged sulfate (SO4) ions. 
\. Is the-SO^ ion composed of just 5ne element? 

2. If so, what is it? If not, hqw many el^yneitits a^e there in the ion? ^ 

Remediation: (t) Have the student review- Table 5-1 on page 60 and question 5-1. 

(2) If the strident responds. with more than two elements, he may be counting>thp •;■ ^ , 
number 'of atoms represented by the formula, which is four in B, and C and 5 in A. 

(3) You may illustrate the idea", using a long bolt ($ulfur) and four nuts (oxygen); 
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• Names the force holding matter together. 

■ V 

The student applies the concept that matter is held together by electrical force. 

mm > t . ', # 

Student Action: Stating that the atoms in the given compounds are held together by 
electricafforce (attractictn).' • ^ 

Performance Check /f: Salt (NaCl) and potassium iodide (KI) are compounds. 
According to the model you are developing, what force holds the atoms in each of 
these compounds together"^ 

Rjpmediation: (1 ) This is stated in the paragraph below Figure 10-5 on page 155. It 
i« tke mij6r concept being developed throughout Chapters 9 and 10. (2) The critical 
activities are 10-5 through 10-9 and the associated questions. (3) Have the student 
read pages 154 and 155. If absolutely necessary, have him review or even repeat 
Activities 10-5 through 10-9. (4) See Self-Evaluation 10-5. 

«** \ " 

Predicts ion combinations. 

The student applies the concept that opposite charges attract and like charges repel. 

Student Action: Predicting combinations of only positive and negative ions. The 
order of the ions in a combination is irrelevant here.. The + and - signs may or may 
not be shown. ^ 

I 

Possibilities (only three are necessary for an answer) 

A: NaCl, Nafir, NaN03, AgCl, AgN03, AgBr, KNO3, ICBr, KCl ' / 
B: LiCl, LiBr, LiN03, NaCl, NaBr, NaN03, HCl, HBr, HNO3 
C: NaBr, NaCl, NaF, AgBr, AgGl, AgF, LiBr, LiCl, LiF 

Performance Check A: Kevin found that the ions below had the charges shown. The 
plus sign represents a positive charge, the minus sign a negative charge. 
Ag"^, Cr, Br", Na"^, K"^, NO3 ^ 

Based on your experience, predict three pairs of Wq ions each that could combine to 
form compounds. 

Renn^iation: (1) Some students may already be able to Aiake this application, but 
the question is going beyond the data.^ The notiort that particles with unlike charges 
are held together is summarized On page 154 aifici predictions Ot recombination can 
be'lnferredffrom this.' (2) if <i student has not graspqjjl this idea, it is very likely that 
he will understand it after Uoing the activities of Chapter 10 which suggest a modeP 
for recombinations. (3) Another source of difficulty may be a failure to undehtand 
the words ion and compound*, (4 j Review his answers to Self-EValuations 9-3 and 

• 10-8. . ^ V : ; 



• States wKy ions attract each other. 

The student applies the concept that only unlike charges*attract. 

Student Action: Selectirig ^only those ion pairs with unlike charges and stating that 
only unlike charges attract. ' • 

A: c, d ♦ 

B: a^d ^ • 

C: a, b * 

Performance Check A: 1 ^ ^ 

1 . Select any pair oi^airs of ions below in which the paired ions will attract 
each other. 



a. Cu^, Na^ 
, * b. Cr,N03 
'C. Na^N03 

d. cr,cu'^ 

(I. State why you chose as you did. 



KEY 




Positive ^ 
ion 




Negative 
ion 



Remediation: (1) This idea is an e\tension.of the idea that unUke cha|;ges attract, 
presented on page 154. (2) The student's problem may just be that the concept is 
being applied to a new situation, ^ji these checks the oppositely charged objects are 
not particles and rods, as in the text so far, but are two particles. If the student is 
not able to make this trans/er, have him move into Chapter 1 1 , where this idea is 
developed further 
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States the charge on the second particle in a two-particle compound. 

The student applies the coocept that opposi^tely charged particles of matter attract 
each other, - 

/ 

Student Action: Naming the charge oppoifite to the charge stated for the other ion 
in the compound and stating the fact that oppositely charged particles of matter 
attract each other. / ' ' 

■ ■ . L . ■ ■ 

Performance Check A: Gafy did some jfctivities with a solid, yellow compound. He 
found that it contained calcium ipns, Which have, a positive charge. , J^e found that 
the only other thing the compound coniaihed was, chrornate particles. 

1. Name , the kind of charge' oij|the chromate particles. 

2. Explain why you predicted ithe charge you did. 

Remediation: ( 1 ) Don't, remediate at this time. Have the student begin Chapter 1 1 , 
Where thi^ idea is expanded. (2) Reevaluate this objective after the next unit.. 
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Selects a rea^ron for labehng materials and recording data. 



The studefit classifies labeling materials and recording observations as helpful investi- 
g{itiv.e proodures. 



ERIC 
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Student Action: Selecting the entry which states ihat these practices are helpful pro- 
cedures of investigation. " ' . 
' A: b • ' . 

^C: d • : 

Performahce Check A: In this course you have been asked many times to label test 
tubes, vials, beakers, and^ other materials. You have also* been told- to write down 
your observations immediately. The major reason for doing these things is \hat 

a. students tend to forget. 

b. it's helpful procedj^re when investigating. 

c. then you. cannot make any mistakes. 

d. this is sciettte. An historian would not be so careful. 

« . 

F^emediation: (1) This idea is not expressly stated but is implied throughout the 
course. (2) Ask the student to get three vinyl strips, and call them A, B, and G. 
Shuffle them rapidly. Ask him which is strip A. Could a scientist identify strip A 
any better tha;i he?. (1) Ask him to tell you how many milliliters of solid formed 
when he mixed 5 milliliters of K Special and 5 ml Pb Special? Tell him to 
check page 95,' Table 7-5. (4) If the student selected the option involving the histor- 
ian, discuss the need of researchers in all disciplines to keep good notes to keep track 
of who did what, where, and when. 

. ' ' t ■ - • , , . . 

States whether scientists consider models to be tentative or definite. 

The student applies the concept that scientists consider their models and the ex- 
planations based on them to be tentative. 



Student Action: Selecting the statement about the Quotation which is written in 
tentative terms and which includes the notion that scientistsv consider models an^ 
their implications to be tentative. . ^ ' " 

^ " A: a 

B: c ' 

C: d ^ * . 

Performance Check A> Textbooks 1 and 2 both explain what happens when electric- 
ity is pas^d through a copper sulfate solution. 
Book 1 says: , ^ 

Apartide model for matter assunies that ions of copper are very tiny, 
t Thereforejthese matter particles could move about, and you wouldn^t 
see them. This model is useful and may be applied to pther substances 
. ^ ai^ long as it h supported by your observations. To apply it tg other 
'/'SjJbstance^you will need morse da . v • 

Book r'says: . 

The tiny copper'and sulfate iohs move toward the charged rods, 
' /The mpvemeni of the copper and sulfate ions jproves that different; . - ' 
- ♦ ly charged ions exist in all matter and do move m solutions. 



Select the answer below which correctly tells bath ^¥hi^h book a scientist would 
.probably prefer and»why,he would prefer it, ^ ^ , / • . 

a. Book 1, because it .says that experimental results support models, bui 

icxperimentiftg^nust continue. 
. b. Book 2, because it states facts that you proved in class. 

c. Book 2/ because it states jnore facts than Book 1 , ^ ^ 

d. Book- 1, because it uses the word moc/e/. * ^, ^ 

e. Either b'ook^ because they both talk about the same thing. 

Remediation: (1) You may have to tell s>iidents many times during the course of 
the year that scientists rarely pr^ve anything. lnstt?ad they support ideas. (2) Ex*^ 
•^cursion. l-l\is a good review if you remind the student that an ion is an ided of a 
itiodel for thp^articles in solution, 



Recognizes the basis on which scientists accept statements. 

' f 

The student applies the concept that scientists accept statements when they are 
based on valid experimental evidence. " %pi 

Student Action: Selecting the statement involving an experiment with a control 
sample. ^ 

A: d" , • < ' 

• ■ B: c - • .» ■ • • 

C: b . • ' ■ . ■ 

Performjince Checil^: Assume that Dr. Lillian Braithwiite \^ a great scientist who 
is respected and listened to by other scientists. She says that virus X causes brain 
damage in mice. Other scientists would accept the stdTement if Dr. Braithwaite 
' a. put a statesjnent about this into a textbook she is writing. . 

b. got three other great scientists to say that they believe she is correct. 

c. produced a pure strain of virus X. 

d. reported her experiments involving both some mice infected with virus X 
and some which were not., - * • 

Remediation: These i^leas of how a scientist works are evident throughout the core 
* of the program but are concentrated in Excursion 4^1 . Have the student who missed 
this check review Excursion 4-1 . ^ * , . 




States whether or not ions are models. 



.. The student applies the concepts that ions are models and that rtiodels are useful 
' ways to explain observations, rather than that they are known to be correct. 

Student-Action: l^eliecting tHe entry implyfti^ that ions are models useful for ex- 
plaining the heiia^r of some matter parijfcles. 
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.PjBrform^nM Check A: In Chapter 10, ypu stu(Ued \ t)ie^Jb9havipr of some matter 
particles in solutions, The text .discu€Sd4.v^ kind oif matter particle called 'ah ion. 
Which 6f the following statenicwts best desc^^ / . ^ ' V ' 

a. Scientists have seen ions in solutipns. ^ ^. ; . v _ . ' , 

b. All matterismade up of ions. - 
• ' ,c. Qh\y the ion mod(?l can expld^ the observations you^ma^^ 

d; The idea of an ion was thoUght up by scientists to explain the behavior 
, spine (natter particles. ' '/^ ' r ' . ' /• / 

Remediatoir: Refer the student to Excursion Jrf^ 

Names the charge on a particle attracted to a rod oT Slfecifiei charge. • ' . 

. The student applies the concept that oppositejy charged objects attract each other, ' 

Student Action: Responding th^t th^k- charge s the ion i^: opposite that of the rod ' 
, toward which it migrates. . ' : . ,/* . >. . ' 

A: Negative^ . ; " 

* B: Positive .» . . , ' ' • \ 

. C: Negative ' 'yi 



Performance Check A: Suppose you fell into a splution arid shrank. If you shrank 

to th« size of 1iF\atter particles, ypu eould ride *lggy's Ion Express! Ifv^ypu want to 
ride tplhe town of Poi^itive-Rod, what would you be charged? . / , 

Remediation: (H Refer the student back to pagps 142 aind 143, where \th^ basic 
ideas ^re presented. (2) Thfe . notion of an *ion Express" is introduced in Excursiott' 

St;ites how the rate of evaporation affects cryst\l size. ^ . 

The student applies the concept that the rate of crystallization affects crystal size 
invefsefy. * /' . " 

Student Action: Naming the beaker with the smullpr .crystals and stating that rapid 
evaporation produces smaller crystals than slower evaportation.' ' 

A: fieakw B , , ^ . 

B: Beaker 2 

C: Beake£ B ^ 

' FeTformance (^heck Af Billleff t)eakers A and B of the same solution sitting in dif- 
ferent places in Mr. Taylor's room. Later, Jang found the beakers. The solutions had 
evaporated, leaving crystals which looked lilke those in the diagrams'beloW> 
^ 1 . Which of the solutions had e^taporj^ted faster? 
2. Explain your answer. 





Beaker A 
Blue (irystdls 



Beaker B 
Blue crystals 



• Reniediatiorr:* i\ ) This is an application of an interpretation of tht? data as^xecorded . , 
in the blue chart under guftstiqn 12 on page 465. (2) A qufck review, of these ideas is ' 

given bn page 46^». ' , . ^ ' 

. [ ■• ' : 1 M . ^ ' ' ^ ■ 

.-^ ' : ' ' V ' • . ^ • , 

Explains the mass change of submerged metal strips as a current ffQWs through a 

solution. * - . 

• '■ , ■ 

The student applies the concept that particles 'mOYe from one 'electrode to ahother as! 
«lectric{ty ,floWs through the conducting solutioof; * . 

Student Actioh: Stating arid diagran)tng the essence of the following two state- 
ments: (1) som<? of the atoms (or ions) of metal in^he positive strip separated and .. 
disappeared into the solution and (2> these ions (and perhaps some of. the ions ' 
. .'alfeady in the solution) .moved to the" negative strip and collected there, forrrting 
whiskers. 

Sample diagram for A, B, and.C: 



..7 



Metal strrps 

/ V 



Atonr) 



' Support wires 



Atom 



0' ...o 

Jon Ion 



^ Beaker 

> 



. 1 • ' 




Whiskers 
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Performance Check A: A)pen your textbook to Table \ oti page 472. ' ^ 
V ; . , SteVd filled in the table with the following data\ working with a setup like the one. 
"\ \ /^shown on page 473, bi^^ > 





"negative STRIP . 


POSITIVE STI^IP * 


Initial pointer jJosition 


^ 5.3 cm / ^ 


5.3Lcm 


Final pointer, position ' 


6,7 cm r 


4.1 cm * 


Change in t)osition ' 


down 14 cpi 


,up 0,8 cm 

» " ■ r S. 


Observations ' 


• 

silver clrystals forming ' . 





On your answer sheet, tell how you explain the data above. Use a labeled diagram to 
* illustrate your answer. .* 

Retneciiation: (1) Check the student's answer to question 1 1 on page 475. (2) If his 
V answer to question 1 1 is poor, review with Mm (Questions 1 through 9, page^ 473 
through 475. . ' ^ . ' . . t 



■ . ■ . . ' . ■ ; r» .1 ■ ■ . . ■ ^ ' \ I" :: — ' 1 "-rr^ 'T- ' ■ -^r ' ? 7 : f ^ . ■ • . 

*. ^ * ^ 

Chapters 11 and 12 ' ^ Performanca Check 
Excursions 11 -1 thru 12-1 Summary Table 


Objective Number 

V — • 


Objective Description \ ^ 


06-Core-1 


Tel lis what is to fcte done with usejtf reagents . * 


06-Core-2 


^ — , — , — ^ . 

Selects the type of particle in an element that Js not attracted to a charged electrode 
; . A , — . , ^ ^ 


06-Core-3 


« 

Names the charge on an ion moving toward an elect'tode with a known charge 


06-Core-4 


Explains how rubbing produces a charge in neutral objects- / 


06-Qore-5 


States the relationship of charges on objects which have been rubbed together 
_ ^ \ ^ \ ^ rr 


• 

06-Core-6 


^elects a description of the charges on positively and negatively charged objects 


— , — — , ■ — '. . 

06-Core-7 


Explains how neutral objects become charged when rubbed together 


<)6-Core-8 


^ — — . ^ — ^ . ^ _ — 

Selects a description of tHe charges on a neutral object 


b6Core-9 


Recognizes types of charges that neutral objects are attracted to 


06-Core-10 


Explains the actions of a neutral and a charged object which are brought together 


Oe-CareH 


Define? operationally neutrally charged particle of a po^Nder <; 


I.* 

QB-Cdre-U 


Splects th(^ properties used to identify substances as being made of ions/identical ^toms/-- 


* * 


or identical molecules / ■ ^ 

- - ■ ..... 


lai 111 , .14 

06-Cdre-13- . 


Selects possible breakdown products of large molecules , 


06-CoEe-14 


^ . — ...... "-'"-^ ^-^ ^ 

Rfelates the attraction of a substance to a charged object to whether the substance is ;iomc ' 




or moleciJlar . . r : . - ' 

. w — : — — — ^ — -.^^ 


06-Core-15 


^ates and explains what holds the neutral atoms iWa neutral molecule together • 


*06'Core-16 


States the terrin for substanc6s composed o,f several elementf . ^ 


1 


■ ' ; — ^— — ' ' ^"i' z^)!^ ' '''' — 




eric;.. 



Objective Number 


Objective Description >y , 


06-Core-17^ 


nBCOgniZuS'a aD/Sviipiluii ui an iuii ^, . 


06-Core-18 


CAlA#%«e «Nrkrro/«f rlocrrintinnc rif the chafQe DrdDertfeS of tTloleCUleS ' , 


06-Core-19 


CaIa#%4>c» on o«eiimnfion nf thp atomiP modfil of ITldttGr 
v>6IGCXS an aSSUmpiiuii ui iiio aiuiiin* mim*.*.wi 


— : — ' — ~T 

06-Core-20 ^ \ 


Dc^/\nni7oc tho rnritinimus rifix/filoDmeilt of sciontific modols ^ 


06-Core-21 


li^^i#%A«Mc. lAiKaf if moanc for ^plpntlStS tO SCCfiDt 8 mOQGi 


06-Core-22 v 


b0l6CtS tne reqSpn SCieiUlbla d^^c|Ji a mvuci . , 


— '■ * 

* ^ ■ . ■ 

O0^Core-23 ; / 


CAianfc iri\tt\ A iict narticlps havino electrical charoe 
0uIuCl$ 1 ruin a i isii ^ai iii^ica i lay n wi**w%i w» «*-■ 


; 06-Qore-24 


Pprnani7p<'certain oroDerties as characteristic af atoms or of ions 


06-Core-zo 


noridPis whether matter is ionic or molecular on the basis of Jts reaction to charges 


* ■ . ^- . 
06-cxp 11-1-1 


QtAtpc \A/hpther or not wstei" is an Blernent and why 
— U ■• ;* — — ' . , 


06-Exc 1 1-/-1 


ludaes the validity of a conclusion about a charge, based on attraction to a single charged 


"I 


■ ■ ■ • 

strip . , 


06-E)(c 1 1-3-1 


Selects a graph whose slope agrees with V^e data 


06-Exc12-M 


Selects the sketch showing the atoms combined according tb their specifi^ corribirtihg 




■ ■ ■ ■ ■ ■ i- 

. power 


be-Exc 12-1-2 


Draws an isomer from a given structural formula 


06-Exc 12-1-3 


Recognizes tha relationship between* structural isomers and properties 


' . j* ' •■ 

01-Core-24thru.28F 


\ (Student's responsibilities)'^ • ' - , ' 
-1— ' ^' 




classifies 



Q 



classifies 



Q 



classifies 



classifies / 



applies 



Q 



classifies 



Q 



applies 



a 



v/ 



applies 



v/ 



applies 



0 



choo!^es 
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Objective Number 

; — {t 



Objective Description 



03-Core-2R 



States the temg for substctnqes made gji of a single Kinddf atom 



04-Core-10R 



Recognizes the makeup of compoonds. 



04-Cpre-14R 



Recognizes theJimitatiojis of model acceptance 



05-Core-1 R 



States the purpose of a control in an experiment 



d5-Core-14R 



States the inciportance of operational definitions 

' ' ' : > K 'VI ■ ' ■■■ ' — — . H 



05-Core-16R . 



Names the force hoicking matter together; 



05-Core-21 R 



States whether scientists consider models to be tentative. or definite 



05-Core-23R 



T 



States whether or 'nbt ions are models 




Tells what is to be done with used reagents. 
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The student applies, the rule for handling an excess of reagents taken from stock' 
bottles. - ■ ' ■ , ■ . ^ ••• 

StudeiVt Abtion: Stating that unused reagents are nevet ;put back into the reagent'" 
bottles because th^y might be contaminated , or be put intoihe wrong bottle, thereby 
• contaminating it. : - • . ' 

Performance Check A: In Chat^ter 1 1, you put som^ Sodium chioride solution into a 
beaker You then tested it to see if it conducted electricity. Wh^h you finished, you 
put the solution inta the "used:Vjar. Why didn't yoy just put;the solution back into 
, the jar/ it tanie from, since you didn't add any other chemicals to it? • ^ 

..Rumediatioiv: (O-A.sk the student if >air equlpifltnt is absplutely" clean - no water 
spdts on. ^.assvi^are, never any chemical powder on desk tops, and so forth. (2) Ask 
^ ^ a series' af 'Svhat if' questions aiiped at possible contamination. • . 




Selects the type of partic\ein;a.n element t}iat is not attracted to a charged electrode. 

The student classifies as atoms the particles of an dement in a solution which, are not 
attracted to either'felectt-ode. , , ;, : \ , , * . 

Student Action: Sgectin| the term d/om^^ , " 

■ . - . ' , J . " ■ . ■ ' 

Performance Check A: Mike had a solution N^hich contained parUcles of art^element. 
He put a positively and a negatively charged rod.into the solution. The partictesof 
the element weje not attracted to either of the rods. Which of thf following kinds 
of particles of the element arc in the solution? / " ' 

a. Atoms - . • ! ' . 

b. Jons ' • 

, C Either a or b ' ' . 

d. None of the abaye . . ' 

Remediation: ( I ) If the student chose "ions," ask him to review Figure 1 1-2 on page 
^ 160 and the paragraph at the top of page 161. Then ask him to explain his answer 
(2) Review page 59 to establish the relationship between elements and- atoms. J3) 
Review page 1 88, point 7. If the student m^ked none of these, einphasize the par- 
ticlehess of all matter. 



06 



Names the charge oh an ion moving toward an electrode with a kn^n charge. 

Xh6 student applies the concept that , an ion moves towards an electrode whose 
charge Is opposite to that of the charge on the- ion. 



Student Action: Stating the charge of the ion 
A: Positive 
• B: Positive * ' 
. C: Negative 



Performance Chpck A: Larry put two carbon Tpd?, which were connected to a[ 
. battery charger, mto^ solution of nickel nitrate.' thQ nickel ions moved toward tlie " 
rod with the negative chai-ge. What was the charge on the nickel ions? 

Remediation: (1) Review the student's answers to question 10-1 and then extrapo- 
- late tq ions and. rods. (2) Review Figure 11-1 and the paragraphs below it on page 
.160; • 

Explains how rubbing produces a charge in neutral objects. 

The student .applies the concept of how neutral objects become charged wheh 
rubbed. . • . . ' . ^ 

, Student Action: Responding ,t}iat neutral objects can either gain or lose charges - 
(negative} when rubbed, thus prodt^cing a charge on the rubbed objects. 

Performance Check A:/ Jack wiped his uncharged shoe on an uncharged wool rug. 
His shpe and the rug became charged. Explain whai happens to cause the two neu- 
tral objects to bec0me charged by bfeing nibbed together . ' * 

Remediation: Review the paragraphs at'the bottom of page' ^66 and. on pages 167 
and 168. •■ ^ -C:.: " - 

' . • . ' » ' — ' ' ' ' ' ^ ^ ' ' — ^ 

States the relationship of charges on objects Which have been rubbed together. 

' ■ . » ♦ . , '. 

Tlie student applies the rules that if charges are produced on objedts which are 

flibbed together, the charges are opposite to each other and that' like ch^ges repel 

and Unlike* charges attract. '"^ 





I 



Student Action: Responding that trfie two objects, will a.ttract each other because 
rubbing the two objects together produces opposite pharges on them which causes 
them to attract each other. . 




Performance Check A: Jan charged a rubber rod by rubbiiig it with a piece of tissue 
paper. She then brought the rubber rod close to the tissue paper. 

1 . Will the rod and the paper attract dr repel each other? 

2. Why? . , 

Remediation: ( I ) Have the student bring a piece of acetate strip and a tissue together ' 
and bring them near to each other again. Ask if they are charged alike or differently 
after rubbing. (2) Review the bottom half of page 16fi through the top half ofjpage 
168. . * 
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Selects. a clescriptioh of the charges, on WHiyely and negativeily ^h^rged objects.;. 
The Student classifies . the distribution of charges on charged o"bjecls;: 

4 Student' Attion: Selecting tbet'4e8^'i)tiQn t^ Indicates the notion ^that positively., ; 
and negativfely. chttg^ objegts havtf'afi exc6ss<)f posit^ye and negative charges-respec- 

;. lively. ■ ■ ■ ■ . ■ • ■■ V ■■ ■■ .; • 

• ■■■ A'.^Casel,,c ■ ,■ ^ , . ■ . • - • . . - 

■■■ .Case 2.>,."., . ■.■ ' ■ ■. ■ ■ • ■■ . 

■ . B: Case 1. d ■ . ■ . V - ... . .; ■ ' ^ • 

'•■ '. -■Xrase2.'a . •, . ; .'n-, . •/ ' V • ■ _ ' .• • 

-C: "Case l.- b" - ' -v ' ' . ■". ' ' 

... ;.^ase2.d ■ - . / . ^ ■ y 

i. Performance Check A: Write the letter of the best answer in each , of the fpllowirtg- 
cases. . f. ^ . / V ■ ' ' ' v ; ^. . 

■^Casc I. Jf a plastic comb has a positive Chargfe,^^U , ' ; ' 

a. as many negative as positive charges/ . ' ^ ' 

. ; . b. fewer positive charges than i^cgative charges. . 
c. fewer negative charges thari positive^ charges. . 
' d. just positive, charges. V • / 

C^se 2. If a rubber comb has a negative charge, it has 

a. fcwcrSiegative charges than positive charges. . / \ 

b. mor^ negative charges than positive charges. . * a 

c. jui>t tiegative charges^ ' ' , ' ■ ^ 

d. n^> niahy positive charges as negaUv^^^ ^^ ^ ; 

'\ • . ■ ' - ■ 

Rerrwdlatign: {\) Review pages 166 throiivh 168, with particular attention to page 
1 68. \2) Check the student's respoVes to Sijlf-Evaluations 1 1-3 and J 

•Explainikhow neutral objects become charged when rubbed together. 

TJiie student applies the concepts of how neutral objects become*charge;l by being 
rubbed togeraer. ■ • . ■ • ' • . 

\. • . ■ 

I ■■ ■- \ ' * * 

Student Actlon X Responding with the notion that- neutral objects have ftqual. num- 
bers 6f positive ahdf negative charges agd that' when they are 'rubbed together, they 
- become oppositely charged because negative charges are removed from the surface og^ 
one, leaving that objelK^t positive, and;.adhere to the surface of the other, making it 
negative. 

' Performance Check A: JackNioticed that when lie rubbed a neutral rubber rod aiul 
a neutral piece of r^ibbit's fuKtogether, they became oppositely charged: Explain 
' how. opposite charges were~ proceed by rubbing two objects together which had 
. been jieutrally charged. 



Rerhediaiioni (1) Review pages 167 
Self-Evaluation 11-7. Vi. • ' 



1 168. '(i) Check the student's answer to 




, Zr7 ^ \ r— — I . 

SelectS;a descnption ofthe charges oh 4^ 

• ■ ■ • -1".. . 

^ The student classifies thjg ratio of positive and negative charges on neutral objects. 

; - " ■ . - ■ •• ,,, , , .••,?■/, ,■ 

. Student Action: Selecting the statement tigt) the effect that neutral objects have an 
equal.numljcr of positive and negative chd[l;^es. . - . \ . - 
•• . i • ^-^ "A: d _ " 
• ■• ■ B: a ■' • 

C: ,.b . • •■ ■■ ' ■ ■ . • ".■ 

.•.**- .1 • - '-4. 

• . ^Perfbrniance Check A; Record the letter of the pl.hrase beloiv which correctly coni- 

pleteJs the sentence. A neutral object has* , 
>^ • . a. no positive or negative charges. 

: ^ /b;- fewer negative than positive charges. 

c. more negative thap positive chafges. ' v 

> ; J.d. equal numbers of positive ami negative^charges. : . 

, * Remediation: (1). Review the paragraph at the top of page 169 and discuss the 

• charges in tHp neutral objects in Figure 1 1-4V (2) Also discuss ;how the neutfal and 
' ^charged objects differ and hoW.they ar*? alike. (3) f o'summarize, ask the student 

. how ,4n oljjecf ct^n be neutral and yei contain charges. (4) Check the student's 
"V : response to S^lfrE^^^ 




'Recognizes ty pes;of charges that heutral.objects are atfracled f o. ^ r "... . 

, ■ , ^ ' / ' * " , v . ■ ■ ' ' ■ • ' 

'(. ' ■■ ' . - * ■ ' ■ > 

The student applies the cdnce'pt th^at.i neutral objeqt is.attracted to objects with 
^eitiior ^j^ positive or 4 negatiye charge. ' ' ^ \ 

Studertt Action: Stating that the charge on object X is, neu|ral^ \. f- 

Performance Check A; Donna hijhg a Ping-I^ong ball from a piece of string. She 
found that two rods, one- a positively charged rubber rod and the other, a negatively 
Gbarged gla^s rod, attracted the ball;, Wh^t was th^ charge on the ball? 

..Remediation: Review the material after Figure 11-9 on page 171, and review all of 
page 172. ■ ' . . . . - ,,. „ 





Explains the actions of a neutral i$nd a charged. object which are brought together. 

The stiid.ent generates an explanation for the actions of a chfJit^ed and a neutral 
•object Which arc-brought into contact with^^^^ 

Student Action: Respoitding to the effect that the neutral objec^^t has equal numbers 
of positive or negative charges and at first the charged objeirt afttacts the opposite 
charges on the neutral .opsect; th^is, one side' of each object is attracted to the other 
'object,' and when they come jtbgethep,. the e^^cess feharge of tbe X'hargccl object is 
' split with the ne\4tral' object; the - neutral object ' becctmes t^ilArly charged*' 'after 
which they h^yp lijf^e ckijirgel and r^pel each other. ' y 




J- 



■:;..v:>. 



Perfortnwpe Check A: Sim had two Ping4»ong balls. He knew that bal^l A was 
neutrally charged and ball B had a negative charge. When he found that balls A and 
B attracted each other, he allowed them to touch. After a few seconds, the balls ber 
gan to repel each other and continued^ repel. E)):plain why they first atttacted.and 
th<Jn repelled e*ch othett . ' ,, 
'••^ ■ ■)■ ■■. 

-RemediatioB: (1) Review page 171 through. page 173. (2) Check the student's re^ 
sponse to Self-Evaluation, U -8. ,^ 



Dermes ox>6TAt\om\\y neutrally charged particle of a powd^ . ' 

k . ■ ■ ■ . ■ ' .. 

The student generates the operational definition of neutrally charged par title of a 




powder. 
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Student Action: Stating that a neutrally charged particle of ,a powder is a particle 
which is attracted both to positively and to negatively charged objects. The definition 
that'a. neutr^ly charged crystal has the same number of positive and negative Charges 
is unacceptable because it is not an operational definition. , . 

Performance' Check A: Give an operational definition for neutrally cHarged.paifticle / 
&f apoyider:^ ' . . " ' • . ^ ^ 

•Retpedietion: (1) Review th0 concept of defining operationally as answering how . 
you c^ tell if you have some. (2) Hdve the student review pages 171 through 1 73, 
and then answer the question again. JS) Ask him' if his answer fits only a neutral 
.object. Would ^n object With a charg? react differently? 

Selects the properties used to identify^- subsiahces as bfein'g^made».6f ion$, idehticjil 
atoms, orudehtioal molecules. ' . • ' • , ^ 

the student classifies the properties by wijch he can determine whether a.sub.stance 
i^ 'made jof ions, idWtic^^ • 

.Student Adtion; Selecting the items which refer to the property 'pf the' el^iJSttiefil 
conductivity of a solution of the substance and to the prbperty that* the substartce 
can' be broken do^yn into two of more simpler substances, ' 

* , - ■ .- ' , ■ ' ■'■ ■ -I-- ' ■ . 

■. '! - A: c, e„ .. 

■ •■:-P:'"a,d ■. • . ,■ ■ .-. , ■■• "'■ ..^ \ , ' :\ 

'C: a^c . - •■ ■. ^■•■..■■■> .. ■ ■ • 

■•--^ ■■ >. ■ . V 
Performance Cheek A: Suppose you<^« given a pink solid and asked, to determine 
if the solid was, made, of ions, of one kind of atom, or of one .kind of molecule. Se- 
lect any of the following which you would need to knoMj to. identify the kind of 

^paftifcles in the solid. ' ^ , , 

\ The amount of the solid Mrhich will dissolve iri water • . , 

b. The size ^ncl shape of the solid . » .']'-..■ , 

r c/ If a «^lutionohh'e solid Will conduct electric^^^ . ' ., v 

" d, -If its powder is attracted to a negatively charged yinyl strip > 
e if thfe solid caabe broken down into two or more.'siiiipler substances 



Remediation: (sj^ /^k the student to explain how the answers he chose would help 
him djfferentiate among atomsy ions^ and/fnol^cules. (2) Review page 160 to 6stab- 

\ UsH the operational definition for idns. (3) Review pages 1 76 through the top of 

, 11% particularw question 1 2-7 and its follow-up parag>*aph. 



)le breakdown products pf large moleicules. ,r 



' . possible breakdown products of a large molecule. , 

^Student Action: Selecting the option which iridicates that all the entries are correct. 
A/B, andC: e * * 

Performance Cheeky A: Dr. Lee fo»^nd a procedure for breaking down large starch 
molecules into smaller units. Which of the following is a possible product of such a 
breakdown? , 

a. Smaller mt)lecules * ■ ' 

* ' h. Atoms ' i 

^ c, Elemetjts 

> ^ d. Otber compounds (combinations of.different atoms) 
• e. All of these 
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^ Remediation: (1) Review pages 176 through t|ie top of 1 78^ to establish the notion 
oY the breakdown'of molecules into atoms. (2) Review pages 182 through 184 to 
.* establish the notion of molecular breakdown into molecules. (3) Review the con- 
* cepts of elements, matter.made up of just one kind of atom,,on page 59, aod of 
compounds, matter made of molecules, on page 1 83 including the diagrams. (4) The 
student may not have made the ^connection that molecujes, which are combinations 
Qf several different atoms, are compounds. If not, review pages 183 and point* 6 on 
■ page 188. (5)Check the student\£gsp.Q/ise to Self-Evaluations 12-1 and 12-2.. . 

Relates the attraction ofa substance to a chargfed object to whether the substance is 
ionic or molecular. 

The. student applies the concept that the attraction of the particles of a substance to 
changed objects is irrelevant to whether that substance is ionic or molecular. 

' • . ■# 

Student Action: Responding that he disagrees with the coijclusion that a substance 
is made up of ions becausS in'powder form it is attracted to a charged object because 
the attraction gf >he particles of a substance to charged objects is irrelevant to its 
' being ionic or molecular. 

Performpce Check Ai Bob found that baking soda, a powder/is attracted to both a 
. ^ positively charged acetate strip and a negatively charged vinyl strip. He therefore 
concluded that baking powder must be made up of molecules, not ions. 

1. Do yotf agree Or disagree? 
♦ , -2. Explain yodr answer. * - ^ . , 
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Bemedittion: (,1) Review Activities 1 1-3 through 1 1-5 to establish that sucrose and' 
copper sulfate (CUSO4) are both attracted to the charged strip. (2) Pages 184 and 
186 establish Sucrose as a molecular substance and, the paragraphs before and after 
Figure V2-6 establish CUS64 as an ionic substance. (3) Check the student's respons^* 
" (o Self-Evaluation 1N2. (4) Have ,him do art/altemate check. • 




Core 
1 5 




States-andexplaim^Avhftt^hdids.thejieutral alpfflS in a. neutral molecule together. 

The sti^dent applies the concepts of matter which explain how neutral atotns in a 
neutral molecule ^re held together. . ^ 

Student Action: Responding with the term electrical force and the essence of the 
cOi^cepts that all matter contains positive and negative charges and. that it is the at- 
traction of these different charges which holds neutral atoms in the molecule 
together. 4 ' , * 

Performance Check A: Two atoms of hydrogen and an atom «f oxygen combine to 
fQjrm one.molecule of water. It requires a great deal of force |o separate the neutral 
atoms once they have combined. ' . : 

1 . What force holds the neutral molecule together? 

2. Explain how this force can exist a neutral molecule. 

Remediation: (I4 Review page 185 and the student's answer to question 12-21. 
(2) Review his response to Self-Evaluation 1 1-5. 

States the term for substances composed of several elements. 

The student classifies a substance which is cgmposed of atoms of more than one kind 
combined in definite numbers (ratios) as a compound. 

« • 

Student Action: Responding with the term compounds. 

Performance Check A: Salt is a substance which is made up of atoms of chlorine 
and atoms of sodium combined in definite numbers. What are such substances 
ciilled? ^ ■■ - ' . • ' 

Remediation: (1) Review the contents of the blue box on page 104. (2), Review 
part A of Excursion 12-1. (3) Review point 6 on page 188 and ask- the student to 
feview pages 176 and 177 and to report- to you if sucrose is a compound and the 
evidence for his answer. ' 



^ Recognizes.a description of an ion. \ ' ~ ■ 

< * 

The student classifies an atom which has gained or lost a negative charge, thereby 




becoming a charged particle, as an ion. 
Student Action: Respond ini^ yyith the term ion. 



Perfoj;rnance Check A* Neutral atoms qf chloriVie gain negative charges from atoms 
' pf sodium and become chlbrine particles with a charge. What name do scienttets^ 
give to such atoms with a charge? 

• RemediMion: The text alludes to this definition of a charged atoip, but it is never 
" stated as such. (1 ) Have the student review th^ concept of copper as an element. 
(See the chart on page 60-) (2) Review the concept that elements are made up of 
atoms» pjage 59. (3.) Review the concept that atoms are neutral. (4) Review, on page 
137/ the concepts that cdppet-partide ajtoms in solution are ions ^nd, On page 145, 
that ions have a charge. (5) From tliese concepts, the student builds the definition 
of ions as atoms with a charge. 

' " • ^ ' 

Selects correct descriptions of the charge properties of molecules. 

The student classifies the properties of a molecular substance. 

Student Action: Selecting all the given statements v^hicli agree with any of the fol- 
-lowing. A molecular substance ^ • ^ 

(1) containis positive aYid negative charges. 

(2) in solution will not conduct electricity. 

(3) does not contain ions. $ 
T (4)i5 ahracted to either a positively or negatively .electrostatically charged 

strip. 

(5) is a neutral particle. 
A: c, d, and e 
^ b, c, and d * 
C: b,.c, and e 

jf^erformance Check A: Cornstarch is made up of molecules. Record the letter of 
aijy of the following which are true statements about cornstarch. " » 

a. The substance contains no positive'br negative charges. 

b. A solution of the substance will conduct electricity. / 

c. Thp substance contains both positive and negative charges. 

d. The substance is attracted to a ppsitively charged acetate strip. 

e. The substance is attracted to a negatively charged vinyl strip. 

II 

Remediation: (1) Remind the student that glucose and sucrose are alio made up of 
molecules. (2) Review Activities I 1-3 and pages •1824hrough J85. 

, ' Selects an assumjjtion of the atomic model of matter. > • 

The student classifies four statejnents as either congruous or incongruous with thfe 
atomic model. 

Student Action: Selecting the statement that matter contains movable negative 
charges as congruous with the atomic model. 

A: c 'a 
t B: a' 

C: b 
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Perfomianc* Chock A: Select the statement below which is part of the atomic 
mpdfcL 

. ; a. Matter contains no positive or negative charges,^ 
. ^ b. There are bilkJc>m^)f different kinds of matt?ir atoms. ^ 

c. Matter cqntaiits movable ne|jative charges. 

d. There are no particles in gases. 

Remediatioh: Have the student review his answer, referring to page 188. 



/I 





Recognizes the continuous development of scientific models. 

Tl^e student applies the concept of the tentativeness of the models of science. 

Sti^dent Actioii: Responding with disagreement because the models of science are 
under continuous development and refinement and are never complete. 

Performance Check A; Road the following carefully. The particle model that you 
have developed is incomplete, but you have been working on it for less than a year. 
Yoii^are working toward the same completed model which scientists have, already 
finished developing, 

. 1. Do you agree or disagree with the statement above? 
2. Why? , 

Remediation: Have the student read the last paragraph on page 186 and all of page 
187. The model used by scientists is better developed thar) l|iis, but it is still a modpl, 
and models often must be" changed to include new observations. Models are always 
incomplete! 

Indicates what it means for scientists to accept a model. 

The student applies the concept that acceptance ^f a model imples only that it ex- 
plains observations made to date. ' * 

, ^ ^'^^^ 
Student Action: Selecting the entry involving the explanation of observations^ 

A: c 

B: a 

C: d 

Performance Check A: Suppose that ^l^scientists accepted a particle model for 
sound. This would mean that' \ 

a. scientists had direct proof that sound exists as particles, 

b. at least a few good scientists had actually seen sound particles with their 
own eyes. . - s 

' c. thinking about sound as though it were made^f tiny particles explained 
most of the observations madd up to that time, 
d; sound is exactly like mattef pariicles. 
- e. no other model could explain the observations made up to that time. 



Remediation: (1) Review pages 404 and 105, which summarize ivhat the students 
have dofte so far with models. (2) Revie^y the last paragraph of page 186 and all oC 
page •'1 87. (3) Finally, have the student select the correct answer and make an 
attempt to explain why the others are wrong. 



Selects the reason scientists accept a model. 

- • * 

The student applies the concept that models and their constructs are accepted as 
useful ways of thinking about phenomena. . 

Student Action: Selecting the response which impUes that models and their con- 
structs are accepted as useful ways of thinking about phenomena. 

A:'b ' . 

D. a .«< 

C: c 

Performance Check A: Select the phrase which completes -the .^ent^jice correctly. 
The atom, a particle of an element, is a model now being used to explain,, qiatter. 
Scientists accepted the atomic model V 

a. when no other model could describe the reactions of matter. 

b. when thinking about matter as tiny particles proved to be useful. 

c. when Congress passed a law that gravity can exist only ' if it is in the tiny 
particles described by the model. 

d. tnly when gravitons were seen in experiments. , 

^Remediation: (1 ) Reread the paragraph beginning at the bottom of page 1 86 and on 
page 187. ^Also review the section 'The Model so Far" on pages 104 and 105. 
The model used by scientists is better developed than the student^s model but it is 
nevert^xeless a model, and the design of models must often be changed to include 
new observations. 

, - • '. ^ -• - . 

Selects from a list particles having electrical charge. 

The student classifies atoms, molecules, and neutral particles as havjng no charge 
(equal number of positive and negative charges) and ions as having a charge. 

Student Action: Selecting the term ion. 

A: d / • 

B: b 

C: a ' 

" i 

Performance Check A: If ^ou are thinking about the concept of electrical charge^ 
which of the following terms dpes not belohg with the other three? 

a. Atoms , ' \ . .. 

B. Molecules 

c. Neutral particles 

d. Ions 
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Remediation: (1) Since the student may have some rational basis for choosing one 
of the distractor terms, have him explain his answer and then do step 2. (2) After 
the student has reviewed point 7 on page 188, have him revise his answer arid explain, 
to you why h<? changed it. 
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Recognizes certain properties as characteristic of atoms or of ions. 

The student classifies properties as characteristics of atoms, of ions, or of both. * 

Student Action: .Labeling correctly four of tjiejive cases in accordojice with the fol- 
lowing: . • 

(1) liorus) can be particles with an excess of negative charges, 

(2) lions) in solution are attracted to a rod with a charge, 

(3) latomsj are present in a piece of a specified element, ^ - 

(4) lions) are responsible for conducting current in a solution, 

(5) latomsj have equal numbers of positive and negative charges, 

(6) lions arid atoms) contain positive and negative charges; 

(7) [ions and atoms) can be colored, and 

(8) lions] can be particles \yith more positive charges than negative. * 
A: 1 . atoms, 2. both, 3. atoms, 4. both, 5. ions 

B: 1 . ions, 2. ions, 3. ions, 4. both, 5. atoms 

C: 1 . atonvs, 2. both, 3. ions, 4, ions, 5. ions ^ 

Performance Check A: 0n your answer sheet, beside the number of each statement, 
write the word (Horn for statements thi^t are true of atoms. Write the work ion foij 
the statements that are true of ions. Wri/e the word both for statements that are 
true of both atoms and ions. 

L They are present In a piece of copper. 

2. They can be cdored. 

3. They have an eiaual number of positive and negative charges. 

4. They contain positive and negative charges. 

5. They can be par^icli^ with more positive charges than negative. 



\ 
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Rfimediation: Use the table below to help the student review the sections''he missed. 
X-he numbers in the left column indicate the points listed in tlie Student Action. 



/ V 



POINTS 


REVIEW SECTIONS 


1 


Pages 166, 167, and 168 


. 2 


.Figure 10-5, page 155 ■> 


3 


Pages 59 and 137 


4 




D 


■ ' — ' • " • • • • 7 • ' Z " ' 

rages 100, lo^, loj, 4nu assuiiipiiuii i uii page i lo 


6 ^ 


— . — , — , . . 1— , ^ • ■ — ■ '■ ' r 

Pages 167, 168, and 185 


7 


Have the student look at piefce of copper and 
. the coloj of several copper compounds. See 
. Table 4-1 on page 43. . 


8 


Consider the answei^to question 11-19. 



Decides whether matter is ionic or molecular on the -basis of its reaction to charges. 

' ♦ * 

The student classifies as ionic substances which are attracted to both positively and 

negatively charged strips and whose solutions conduct ele^jtricity. ^ 

Student Action: Selecting the statement which classifies the particles as ionic and 
as containing equal amounts of positive and negative charges. 

A: d 

B: c 

C: a 

Performance dheck A: When John tested three substances, he found that their so- 
lutions conducted electricity.' 'When the substances were dry and powder^\l, they 
were attracted both to positively and to negatively charged acetate strips. Look at 
the chart of his data below. ^ 
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'substanc:e 


Ct)NI)UnS 

i:li:c:tricity 


A'lTRACTHD I'O 
PQSITIVE CHARGE 


attAjcthdto ' 
negative chargk 


Blue 


yes 


— X— \ 
ye!<^ • 


yes 


Brown 


yes 


yes 


yes , 


^Purple 


yes 


yes \ 


yes 



41, 
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Based on these data, what can you conclude about the substances? Select the state- 
ment below whi6h correctly describes the substances. 

a. They are ionip, and each substance contains unequal amounts of po||tiye 
and negative charges. . • 

b. They are molecular, and each substance contains unequal amounts of 
positive and negative charges. 

c. They are molecular, and each substance contains equal amounts qf posi-' 
tive and negative charges. A 

d. They are ionifc, and each substanj^ c\)ntains equal amounts of positive 
and negative charges. y ^ ' ^ 

Remediation: (1) Ask the student to e>(plain the tetulions. If necessary, refer him 
to pages 159 and 160 and ^/eview question 11-4. (2)\Ask him to explairt mo/ecw/e 
If necessary, refer him to pajges 175 and 182 and Self-fiWluation 12-3. (3) To clarify 
the terms ionic and moleciklar, see page 186. (4) To clarify charges, review Activi- 
ties 11-3, 11-4, and 1 1-5 and pages 166 through 1-73, M(ith particular emphasis on 
page 173. / 



States whether or not water is an element and why. 



The student classifies a substance that can be broken down^ into two or more dif- 
ferent substances as not being an element. ^. 

Student Action: Statii^g that water is not an element because it can be broken down 
into different substances (atoms).' ^ \ \ 

Performance Check A: For many years, people thought that w^ter was an element. 

1. -Isit^ : 

2. Explain y6uT answer. 

«• 

" Renriediation: (1 ) R^fer the student to page 482 and the definitk^ns of element and 
compound given on [page 1 04> (2) Ask him what water is if it is n<^t an element, and 

have him explain hk response. 

/ ♦ . <k 

' I . I . ii 1 ■ A - p 
• 0^ ^ " ' ' ' ■ I 

Judges the validity of a conclusion about chaige, based on attraction to a sii^e 
charged strip. 

f ' • \ • • . 

Student applies the concept that oppositely and neutrally charged objects are 
both attracted to a charged strip. 

. Student Action: Stating that the conclusion that the drips had a neutral charge is 
poor because objects with an opposite charge, as well as neutral charge, would be 
attracted to a charged strip. 
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Performance Check A: Leroy used a^shortcut in doiag the excursion **Strip Affects 
Drip/* Instead of using one vinyl and one acetate strip, he used only an acetate 
strip. He gaVe it a positive charge andiield it near a stream of drips. The drips were 
attracted to the charged strip. Leroy concluded that the drips were neutral. 

1 . Was this a good conclusion? 

2. Explain your answer. » 



Remediation: (1) Have the student review page 172. (2) Ask him to predicjtwhat 
would have happened if a negative particle were used in Figures 1 1-10 and 1 1-1 1. 
(3) Get him to verbalize that both neutral and oppositely charged matter are attracted 
to a charged rod and that the test with a single charged rod is therefore inconclusive. 



V 



Selects a graph whose slope agrees with tl|e data. f 

The student classifies a graph as representing a given set of data. 

♦ 

Student Action: Selecting the graph which shows a steep rise in brightness for small 
increases in grams of salt and then a j^idden change to an almost horizontal Upe as 
the graph which represents his data for the excursion. 

A: c ' ' , ' - • 

B: b 

C: e. . 

Performance Check A: You may look at yajii^book and notes for this question. If 
in Excursion 1 1-3, "Electrolytes Lights youVere to draw a graph of your data, which 
of the following graphs best represents the general shape you would find? 
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B 



Graph a 



GS 



B 



Graph b 



" GS 
8 ^ Brightness 



B 



Graph c 



B 



GS 0 
GS = Gramyof salt 



Graph d 



GS 



Graph e 



GS 



Remediation: (1) Ask the student to state whether the biilb lit when there was no' 
salt in tlie water. (2) Ask him whether the brightness increased rapidly as he added 
a small amount of salt. (3) Did th.e brightness reach a point at which it stayed the 
same^ even when more salt was added? (4) With each of the graphs, have him explain 
what* he would have seen if his experiment if the graph truly represented his data. 
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Selects the sketch showing the atoms combined according to their specified com- 
bining power. / 

The student applies the. concept of the combining power of atpms, 

Student Action: Selecting the diagram which shows the combination of atoms which 
is in accordance with^ie specified combining power of the atoms, 

A: c ^ ' . ■ • • 

B: b .r. >: 
, C: d * ^ / 

Performance Check A: Suppose youhadone nitrogen atom and four chlorine atoms. 
If nitrogen. atoms have a combining power of 3 and chlorine atoms have a combining 
power of 1 , which of the following diagrams shows the most likely combination of 
these five atoms? . 



Key 


Nitrogen atonr) 


• 


Chlorine atom 


o 



c. 



d. 



oooo 




Remediation: (1) Have the student review the definition of combining power on 
page 488 of the text. (2) Check his answer to question 9 on page 489. (3) If the 
student answcred-questioii 9 incorrectly, check his answers to questions 5 through 8 
on pages 488 and 489 and help him to answer question 9 correctly. (4) Have him ex- 
plain his correct answer to question 9. Then have him' redo the check or do an 
alternate check. • • 



Draws an isomer from a given structural formula. 

The student appHes the concept that isomers contain atoms of the same kind and in 
the same number, arranged differently, but in agreement with each atom's combin- 
ing power. 

Student Action: Drawing a structural formula which shows a differrent arrangement 
of the atoms (not simply bending) and maintains the same number and kinds of 
atoms as those in the given formula with the same combining powers. 

A, B, and C: Any one of the following which shows a different arrangements 

from that given in the performance check Is acceptable. 
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(For A. B. and C) 

H H H H H H 

'I.I I I I • I 
H-C - C - C - C - C - C-H 
I I I.I I I 
H H H H H H 



(For A. B.and C) 
H H H 



(For A, B.and C) 
H 




H-C 

I 

H 



H 

I I I 

c- c -- c 



(For A and C), 



H-C-H 



H-A-i-C-C-H 



I 



H 



H 



H-C-H 

I 

H 



I 

H 



H 



d-H 
H 

(For B) 



H 

I 

C-H 

I 



H H 



H 

I 



H 

I 



H 



H - C - C - C 

I 

H 



H H 

I I 

C -C-H 

I • 



H H H 



H-C-H 

I 

H 



Performance Check A: Draw a structural formula for an isomer of 'the 6-carbon 
molecule shown below. » 



H 

1 


H 

1 


H 

' 1 


H 


H 

1 


N 


H-C - 


C- 


C 


- C- 


C -H 




1 

H 


1 

H 


1 

H 






1 ■ ^ 
H 








H 






H 





H 

Remediation: (1) If bending presents a problem to the student, have him do the 
following analogous procedure. Take two pieces of string, each 20 cm long, and 
bend one and cut the other in half. Tie the two pieces of 10 cm string at their 
middles. Then, ask the student to count the ends of each sft'ing arrangement. Does 
the bent string arrangement have a different number of ends than a straight string? 
How about the rearranged string? If the ends represenfplaces where points of con- 
tact pr attraction for other molecules will occur, will the bent string arrangement be 
different from a straight string? Will the rearranged string be different from the bent 
string? (2) Have the student review the concept of isomers from the bottom df page 
490 through page 491 of the textbook. ; (3) Check his answers to questions 15 and 
16 on page 492. (4) Check his answers to questions 20 and 21 on page 493. 
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Recognizes the relalfeionship between structural isomers and prop^irties. 



\ 



The student applies the con^tot that molecules composed of the same number ahd 




kinds of atoms which differ orHit^ the arrangement of those atoms will have dif-\ 
ferent properties: 

Student Action: Responding affirmatively and explaining in effect that some com- 
pounds (isomers) have the same formula, but different properties, because their 
atoms are arranged differently. > 

Performance Check A: Both Chris and Stephanie have whiteu. powders. Each girl 
claims that the chemical formula for her powder is C^ll^0^.i Test results for the 
powders are below. 





. CHRIS'S 
POWDER 


STEPHANIE'S 
POWDER 


Melting point 


83 


139 . * 


■ Soluble in 
water 


slightly 


very 



/ • 



They repeat their tests several times to check their results. , 

1 . Is it possible th£it both compounds really have the same formula? 

2, E?iplain your answer. 



Remediation: (1) Check the student^s answers t|p questions 22'and 23 on page 497 
of the textbook. (2) Suggest that he review the first paragraph on page 498. 



